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Pyrido[ 2, 3-d] pyri m di n-77car boxylic acid derivatives,

wo beisnssrsanuf act ure and use as pharnaceuti cal BQERPE04/003204

Background of the Invention The present invention

relates to novel, bicyclic pyrido[2,3-d]pyrimdines,

to a process for their manufacture, nedicanents
containing themand their 5 manufacture as well as

the use of these conpounds, as pharmaceutically active
agRynide(28cHpysimiding 1-carberybic agid| degivatives thels marufacture and use
het erocycl es are knovmp’harﬁ,muﬁaﬂa &itst heir protein

ki nase, as well as their tyrosine kinase inhibitory
activity. WO 02/090360 discloses pyrido [2,3-d]
pBackEreimbsf tHe Bivéhtias ki nase enzyne inhibitors and for

the 10 treatnent of hyperproliferative di seases. WO

03/ 000011 di scl oses phosphorus-contai ni ng derivatives
ofThpyprestaf 2an@ntidh relatésniodnoeel,abicpelist pyriddi2.3sdeyrimidines, to a
| BRRL GbP ARt [RindBAutd CRldARImeAls OGN0 Sand  their
cancer and signalling disorders in general, "W )
ogranufarirgas cvalk as the: usey L Hiess qemposody ay phasneacgaiically active
i phdnpd.tors of protein 15 tyrosine kinases and for the
treatnment of atherosclerosis, restenosis, psoriasis,
bacterial infections and cancer. Despite the progress
dsotmeediibetituted biagclizbmviegere hietepogdled iateckadwnein theesre for their
¢ RERspckipfe Tl ¥ b SR IAEE b afiiskifhy. O ¥R 02050360
t diseloadsi yrridy[2,3-dl pyrimidirtey usefulsasalsiriaise ynnymedagbitom andgfor the
{ a0 QONAOBRARCLREHERRD04/ 003204 -2~ Surmary of

the IT'nvention The present invention relates to

compounds of the general formula Br N NNNRL R2 (

f QWows00011  dRIVRST §hdsphorus-containing  derivatives of pyrido[2,3-
d]pyrimidine as protein kinase inhibitors and for the treatment of bone disorders,

cancer and signalling disorders in general.

WO 96/15128 discloses 6-aryl-pyrido[2,3-d]pyrimidines as inhibitors of protein
tyrosine kinases and for the treatment of atherosclerosis, restenosis, psoriasis,

bacterial infections and cancer.

Despite the progress documented in the above-mentioned literature, there remains
a need for new compounds with an improved therapeutic index, such as improved

activity, tolerability, selectivity or stability to name only a few.
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R and R2 are as described herewi thin bel ow The
conpounds according to this invention show activity as

wEemiessadki nase inhibitors, in particular srcpEERP1094/003204

tyrosi ne kinase inhibitors, and may therefore be 10

useful for the treatnent of d2seases nediated by said
tyrosi ne ki nases. The famly of tyrosine kinases plays
an inmportant role in the regulation of cell signaling

aSommedry of tirednivéntiomt i on by phosphoryl ating tyrosine
resi dues of peptides and proteins. |nappropriate

| dues ptides and | ate
?%%\S?éskr&flngém 930 & s'omg%gg}ﬁg Rrfifild NVO! ve

inavariety o I Sease states Inc

i nflammat ory, imupglogical, CNS disorders, or 15
oncol ogi cal di sorders, pone di seases. See for
exanple Susa, M, et rends Pharmacol. Sci., 21
(2000) 4894249 Bi J.S., et al., Adv. Cancer
Res. 76 (23p00) [ 61-119. Conpounds of the present

i nventi :

0 antl theRapy of, for exanple, transplant
i nfl ammat ory bowel syndrone, rheumatoid
psoriasis, restenosis, allergic asthns,
H di sease, Parkinson, stroke, osteoporosis,

egnd beni gn hyperpl asi as. The conpounds of the
pr esgsmt i nvention have surprisingly been found to show
25 inproved netabolic stag%léﬁéiﬁgd /| or selectivity,
together with at |least th ctivity against
Skdreterh 0Si ne ki nase conpared to conpounds known in the
ahg. ¥§22004/0854%$ PCT/ 004/ 003204 -3 (bjects of
t Re 2pt Bsanss desrahed Berewpthihelowonpounds of formul a |
and pharmaceutically acceptable salts and their
epnantioneric, forns, the preparation_ of the . .
a gsee%mqr’éﬁew%%dﬂd@qs HYENHAReROY aghtli AT MEoteine nase
afchibitéYs)in paRRcHl ACHE FadniBStyY&Rlide 1d8aseHENIBROROSIS FRAY therefore be

usi he above-nentj oned compounds . in 5 .the control
oPS%\%éf?é Hhterptgent al dh%_g%eé Fedpdgrbly wid fresing kinpses sl family of
afftosthé RITASH s IAS anMBPorAREEbI@RPUR REulhtiord BEcell s_i%naling and cell
ggggfacture of ‘correspaondi ng nmedi capents, Detailed

Herdtipe bl fPhosharplgling i BFpsms Tendyse eafepeptides and proteins.

g ?ﬁaiNﬁﬁ&'\"brYNaQﬁ' a%gvﬁti&@‘(yf 6R5RALRIAGse fis kltviDRI S @ivolved A ariety of
disease states including inflammatory, immunological, CNS disorders, or
oncological disorders, or bone diseases. See for example Susa, M., et al., Trends
Pharmacol. Sci., 21 (2000) 489-495; Biscardi, ].S., et al., Adv. Cancer Res. 76 (2000)

61-119.

Compounds of the present invention may be used as active agents in the prevention
and therapy of, for example, transplant rejection, inflammatory bowel syndrome,
rheumatoid arthritis, psoriasis, restenosis, allergic asthma, Alzheimers disease,

Parkinson, stroke, osteoporosis, cancer, and benign hyperplasias.

The compounds of the present invention have surprisingly been found to show
improved metabolic stability and / or selectivity, together with at least the same

activity against src-tyrosine kinase compared to compounds known in the art.
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R2 ( formula | ), wherein R is -C(O-NHal kyl or
-C(O-N(al kyl')2i which al kyl groups are unsubstituted

woeoosngRsé t uted with at | east one substituent Bet/ER1004003204

15 from-0OH -NH(al kyl); -N(al kyl) 2i
-NH-C(O -alkyl; 20 -C(O-NHabkyl; -C(O-Nal kyl)2;
-C(O-NH2; -0-alkyl; -heterocyclyl; 25

LB S s LSl e Tyl 1 e
Wphirendtewdivally acdeptable sakasid dree aubdomene fiirmsotifegiragaration of

. b&i@?g‘{g’gg\%ﬁ%‘?&%lﬁ‘@{’lé‘nggoﬁ%&i%{]%%u %;fs{fltia}nﬁ%d Peggnd their
- an@factudklas well es deyméthbds for Gsitg-thiHabd¥eGo&)tiddedd ;coarponids in

;)cgeo)g%wgli'\l %&g)eéﬁ%%yéfm\@%is%le?ég%{llyi Sf Hﬂlségsgss taintduéiggrders as

mentioned above or in the manufacture of corresponding medicaments.

Detailed Description of the Invention

The present derivatives are new compounds of the general formula

Br_

(formulal),
wherein
R' is  -C(O)-NH-alkyl or -C(O)-N(alkyl),, which alkyl groups are
unsubstituted or substituted with at least one substituent selected
from
-OH;
-NH(alkyl);
-N(alkyl),;
-NH-C(O)-alkyl;
-C(O)-NH-alkyl;
-C(0)-N(alkyl)s;
-C(O)-NHy;
-O-alkyl;
-heterocyclyl;
-NH-heterocyclyl;
-NH-§(0O);-alkyl;
-§(0),-NH,; and
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-N(al kyl)2; and 15 R2 is hal ogen; heterocyclyl;
al kyl; -NHC(O-alkyl; -NHS(O 2-alkyl; 20

WO ¢3S 0) 2- NH2; - (CH2) m S(O) 2- N(al kyl ) 2i  PCT/EP2004/003204

-(CH2) m S(0) 2-NH-(al kyl); -0-alkyl; or -S(O n-alkyl,

25 wherein when R2 contains -ah-al kyl group, the alkyl
group is unsubstituted or substituted by -OH,

-0-al kyl; -NHal ks)sfb r130 -N(alkyl)2; mis 0, 1, 2,

3, 4, 50r 6; ni (?f,a ’or 2; and pharnmaceutically

accept abl e salhsreimevhenf said\@x 26438 /008 S4iB&tituent contains an alkyl

PCT/ EP2004/ 003204 ,-5 eci al | referred. are the
compounds of BOFRuts a}k,%?%ﬁgp & ‘?‘f%ﬁBStftBe({ Qf(s(‘j})gtﬂﬁfeglm -OH;
or -C(O-N(al kyl)2i which alkyl groups are
unsubstituted or substituted wth -O4 5 -NH(al kyl);
-N(al kyl)2; ONH'EPP) - al kyl; -C(O) - NH al kyl ;

-C(O -N(al kyl)2i -CN;

-C(O)-NHy;
-C(O)-NH-heterocyclyl;
-C(0O)-NH-NH-C(O)-NH,; or
-C(O)-NH-NH-C(O)-alkyl, which alkyl is unsubstituted or
substituted with
-NH(alkyl); or
-N(alkyl),; and

R> is  halogen;
heterocyclyl;
alkyl;
-NH-C(O)-alkyl;
-NH-S(O),-alkyl;
-(CH2)m-S(0),-NH,;
-(CH2)m-5(0)2-N(alkyl);
-(CH2)m-S(0),-NH-(alkyl);
-O-alkyl; or
-8(O)n-alkyl,
wherein when R2 contains an alkyl group, the alkyl group is
unsubstituted or substituted by
-OH;
-O-alkyl;
-NH-alkyl; or
-N(alkyl);
m is 0,1,2,3,4,50r6;
n 1s 0,1o0r2;

and pharmaceutically acceptable salts thereof.
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10 -C(O-NH2; -0-alkyl; -heterocyclyl;
-NH heterocyclyl; -S(0)2-NH2i or 15 -S(O -al kyl,

wobmressazsvhen R contai ns an al kyl group, the edkyEP2004/003204

group is unsubsttuted or substituted with -OH, or a
group 20 -CN;, -C(O-NH2; -©O-NH heterocyclyl;
-C(O - NH-NH-C(O) NH2; or -C(O-NH NH C(O) -al kyl, which

ut ed iyt th
kﬂ%gllaug/merf‘ are c?)m%)rugds gf %%%I \Hfuﬁ'g \é\" en:
hat er ociscl yiCG(O)- IﬂEﬂ-ﬂkyhoS( QjQ)-Nitkyl),, which alkyl groups are

-(CH2) m S( O 2%@1&1 F%&ngpﬁwteaQN )m S(0) 2- NH (al kyl ) ;

- O al kyl ; 004/ 085436
PCT/ EP2004/ 003204-OHS wherein when the R2 contains an

al kyl group, the L. group is wunsubstituted or
substituted by -dg—l}llﬁya-u@%m- ) al kyl; 5 -NHal kyl; or

“N(alkyl)s;
-NH-C(O)-alkyl;
-C(O)-NH-alkyl;
-C(O)-N(alkyl),;
-C(O)-NHz;
-O-alkyl;
-heterocyclyl;
-NH-heterocyclyl;
-$(0),-NHj; or
-S(0)-alkyl,
wherein when R' contains an alkyl group, the alkyl group is
unsubsttuted or substituted with -OH;

or a group
-CN;
-C(O)-NHy;
-C(O)-NH-heterocyclyl;
-C(O)-NH-NH-C(O)-NH,; or
-C(0O)-NH-NH-C(O)-alkyl, which alkyl is unsubstituted or
substituted with
-NH(alkyl); or
-N(alkyl),; and

R? is halogen;
heterocyclyl;
-(CH)m-S(0),-NHy;
-(CH32)m-S(0),-N(alkyl),; or
-(CH3)m-5(0)-NH-(alkyl);
-O-alkyl; or
-S(O)p-alkyl,
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-N(alkyl)2; mis 0, 1, 2, 3, 4,50r6; nis O, | or 2
10 and pharmaceutically acceptable salts thereof. As

waoised/ossBei n, the term "al kyl" means a sat ur at BG/EP2004/003204

strai ght-chain or branched- chain hydrocarbon
containing froml to 6, prefesably from1l to 4, carbon
atons, such as nethyl, ethyl, n- propyl isopropyl

n- butyl 2- but enty

DU BB Vhen SRR pp RO bl gl B, o i
al kyl gnowsyisstiaged of substtutabloyw e, WhICh are once or, if
possi ble, twce s tituted. The substitution can
occur at one or nmore positions and that the
substituents at eabhc$mh$ﬂkﬂution site are

I ndependent |y selﬁghﬁg ron1the specified options 20
As used herein k (C 4) al kyl " neans a
saturated, strai ghfitiltyll,;n or branched-chain

hydr ocar bon containing from1l to 4 carbon atons, such
as nethyl, ethyl, n-propyl, isopropyl, n-butyl,
2nbut yl js t - but, 2l 3, 4Jher6erm "het erocycl yl " as used
herein nean8 a 5 to 8 nenbered, nmono- or 25 bicyclic,
aformat i & noN-4r omat i ¢ hydrocarbon wherein 1 to 3

pasd Phﬁﬂla}tedﬂc@ﬂy Zceptablelalts thereob are repl aced by a
ni trogen-, oxygen- or sul phor atom Said heterocyclyl
group is optionally substituted once or several tines

WAk husad gtein, ke term "all(lOmédnz .a ﬁxmteldesnagm chain or branched-

pgﬁf}lmh:ya}q%g %L;ﬁ%ln?agmaé (froﬁgmtg% ?fgrfgpyf!rom 1 to 4, carbon atoms,

%'Slg%i &hyinemyr re€thyil, dmpré’pyyl 1sopr6pﬂaﬁcﬁutﬂ yibut@y rtaiﬁirl- 3=pentyl, n-
met hy

yrazol razol
hendPrehyn B Resurs 5Syhsctired Lol glpp s R roups s defined
Plab&Vel thith3ry bacerPl fploﬁbllﬂe 4wyde;substituted. The substitution can occur

éy{rgta?%lr Z‘E#egéﬁﬂggﬁdfaé{dc%]: %Q?Lg)%lglugefs é gﬂch substitution site are
depeldentlzdéctdd ftbmahe dpecifRlldptiond per azi ne-4-yl. WO
2004 085436 PCT/ EP2004/ 003204 -7 The term "effective

anmount” or "therapeutically effective anmount™ neans an
AR Uiked Olerdih, [tR@%érn® NeCLORUYI n@tand hle sdtﬁtﬁ@éﬂ, | s@Righ@/ch@in or

phar mac [ cceptable alt th t hat
s PEHIC & glmlv Yﬂ'é’&?%?%"’éﬁ“?‘%éﬁ?’o’pﬂ ar %ﬁ% Sl aggmethyl,
S kthyl, napiopyl, ls¥ppiyl) 8-tkitias®styl St-butyl.

The term “heterocyclyl” as used herein means a 5 to 8 membered, mono- or
bicyclic, aromatic or non-aromatic hydrocarbon, wherein 1 to 3, preferably 1 or 2,
carbon atoms are replaced by a nitrogen-, oxygen- or sulphor atom. Said
heterocyclyl group is optionally substituted once or several times with alkyl, oxo or
—C(O)-NH,. Examples are 2-oxo-imidazolidin-1-yl; pyrrolidin-2-yl; pyrrolidin-3-
yl; 2-oxo-pyrrolidin-1-yl; 1-methyl-pyrrolidin-2-yl; imidazol-4-yl; pyrazol-3-yl; 2-
methyl-pyrazol-3-yl;  1-methyl-pyrazol-5-yl;  1,5-dimethyl-pyrazol-3-yl;  4-
carbamoyl-pyrazol-3-yl; piperidin-3-yl; piperidin-4-yl; 1-methyl-piperidin-4-yl;
morpholin-4-yl; pyridin-2-yl, 1-aza-bicyclo[2.2.2]oct-3-yl; [1,2,3]triazol-1-yl or 1-
methyl-piperazine-4-yl.
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The term "pharnmaceutically acceptable,” such as
phar maceutically acceptable carrier, excipient,

w@ehouwssase et c., neans phar macol ogi cal | y accept edit/EPBENH003204

substantially non-toxic to the patient to which the
particul ar conpound is admn¥stered. 10 Preferably
the substituent R2 in formula | is |ocated in para or

a position. Wien in.formul a l a..het erocycl
TG PO PR reamguT G e URoRpeRgAly; Sy, oG Heins an
pambahabifyatl teastt ede | oonfpriuadonf thé Anpagionl air a)fpl’ldnmaceutlcally
phen [ as one
F Aol Aiert et PSR dycliste uf BeroRhals Rdatch of sr
héimgityogyssinekingsed2 i s fused to the phenyl ring, said
het erocycl us al one represents preferably a 5 or 6
nmenbered, non-aromatic ring wherein one or two atons
arkhel &dﬁpé lﬁk&nidcyutuﬁm ecteptatl r rsuelxy@epharﬁulcémfcaw aaceptable

group -S(O the remai ni ng at,ons b car
afYrE™ @%ﬁfﬁspe SQvaRhc D1 cPerTc HPORRT IO Scceplable and
| esuhitially trhva-Renyd thei itien2Got @hidhi dhe [Bartictlar compound is
até@ched are: 4, 4-di oxo- 3, 4-di hydro-benzo [ 1, 4]
HP?W?@ or 3- hydroxynet hyl -2, 3-di hydr o- benzo |
1, 4] -d|0X|nyI An enbodi nent of the invention are the
has the

C ds, of _fornul
?gﬁw Ahewbgitpent @Zua\f%rm@ﬁﬁ Qscaptai NP PLPER: Positign-
pharmaceutical ly acceptable salts t her eof . Anot her
epbodi nent. of ¢ venti n ar onpou
f Wﬁlﬁm lg?elp fowagl.aﬁ ira heserqcrdts prde ﬁegﬁ“@aﬁ’e@ %gﬁemdus is either
alpgyf&rabl m&a@ inpatDbphieta [Ebsﬁrdﬂ of th(3 Bhenyl @in|g)é|s metiofied above,
group - | k which al k rou is sub ggmnth
&( 1 1&@87@ fo ﬁ*ﬁcphﬁﬂﬂ TR P’f'&é‘l hly clit 8EPPa terocyclus in
t R&iseRifed todhe PRRBDBIAL %Weﬁ%@%@ﬂe@%@ﬁ&prd&aﬂy a5or6
Such cogg ounds are, for

e
6 Membisr Shon hiahapraicoring.- W@?rﬁ‘?l SBf fUN YO Hemy| U Rdspgglently
I kalectdd fornfbxypéh, §ilflir 8-a group -S(0),- and the remaining atoms being

carbon atoms. Examples of such bicyclic groups, thus including the phenyl moiety
to which R? is attached, are: 4,4-dioxo-3,4-dihydro-benzo[1,4]oxathiinyl; or 3-
hydroxymethyl-2,3-dihydro-benzo[1,4]-dioxinyl.

An embodiment of the invention are the compounds of formula I, wherein
R' has the significance given above, and
R? is halogen;
and pharmaceutically acceptable salts thereof.
Another embodiment of the invention are the compounds of formula I, wherein
R' has the significance given above, and
R’ is  morpholin-4-yl;

-S-alkyl; or a group

-O-alkyl, which alkyl group is substituted with

-N(alkyl),;

and pharmaceutically acceptable salts thereof.
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WO baba/03238 5 d] pyri m di ne-7-carboxylic acid

| mﬁﬂéﬁgétﬂiﬁﬁr} bl ack

7-carboxylic acid ((S)-pyrrolidin-2-ylnethyl)-am de,
6- ( 2- Brono- phenyl ) - 2- (4- nor phol i n- 4-yl - phenyl am no) - py

((S)-pyrrolidin-2-ylnmethyl)-am de, _
6- ( 2- Brono- phenyl ) - 2- (4- nor phgti n- 4-yl - phenyl am no) - py
rido [2,3- d] pyrimdine-7-carboxylic acid

(CR rrolldln Irrethyl) amde, or 6- (2
é%h‘g&/ é ¥RET phol i n- 4y - phenyl ani no)

ﬁ}(mBiOn{o ﬁhen?}) Ii-l?p}ymdtlﬁmdilﬁﬁyﬂpmlybﬁﬁﬁb) pyredd[8,3(Bpylimidine-

s rE st (S bviralah gl kel et pmoounds of
fer(mﬁranio—pMﬁf)ez (4-nRkphlin G Dphbhtbiad) pyidocs-al kyl

gy s 5L P e e i

g)BrNﬂoppm’yl)gz nclt—lﬁadtghohn GDphdih It pydide 83y | ;
éd‘ ﬁ#%;‘}é j |(1%Zr¥>}/’1r010<i\lﬁd2 -ylsnethy))-amide, or

Mg L (R B0t~ phetlyl)-2- &«a& Jjﬂholm-zl H)Llami/irfb)f;g'n@b ky3- gr OUD

Y i it hel 5 s
-0 (Cl-A)al kyl; and pharmaceutically acceptabl e
St ol Qe St RETLER200 952004 1 Sherin
6R( 2- Br @imo- ph@myNH- 2k whihRiled brup-iy $ubsiieined &ith No) - py
rido [2, 3- _OH;

-NH(alkyl);

-N(alkyl); or

-5(0)-NHy;

or a group

-C(O)-NH-piperidin-3-yl;
-C(O)-NH-pyrrolidin-3-yl;
-C(O)-NH-CH;-pyrrolidin-2-yl; or
-C(O)-NH-(CH3;),-imidazol-4-yl; and

R? is  morpholin-4-yl;
-S-alkyl;
-O-alkyl, which alkyl group is substituted with
-N(alkyl),; or
-5(0O)2-NH-alkyl, which alkyl group is substituted with
-OH; or
-0-(C,-Cy)alkyl;

and pharmaceutically acceptable salts thereof.

PCT/EP2004/003204
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d] pyri m di ne-7-carboxylic acid [2- (3Himdazol-4-yl)
-ethyl] -am de,

W®2(02/08146610- phenyl ) - 2- (4- nor phol i n- 4- yl - pheny| B@T/EP00H§03204

rido [2,3- 5 d]pyrimdine-7-carboxylic acid

(S)-piperidin-3-ylanmide, 6- -9-

(2 Br ono- phenyl ) - 2- (3 nmet hyl sul f anyl - phenyl am no) - pyri
di ne-, 7-carboxylic acid

(3ol o flpdid O e

66((2 -Ioons pixrehly2-Y4 ﬁac(réhﬁmﬂmlph@nﬂamlnd@ iofa3-n0) - py

?%Yﬁ[ lg}{bey?-]cg%ﬂwmc a&{}ﬁe [&e(.’)?-g %X¥01|4 yl? ethyl]-amide,
66((2 Boar®phéaily?-)4- &adr@hﬁkﬂi-hyyllfphbﬁﬁﬁmind)fﬁmﬂbm-n 0) - py

B P LSRR
66 2-Bo 1-X3-2netHylsaifapliophenylamih ine-
g ﬁgpgihﬁﬁylﬁ1d Aty a?g%xyrlgﬁagyﬁﬁﬂyﬂgﬁhﬂgynﬁyd
(5 %9%‘1’% 52 @%FB‘P h‘?lﬂ'g'yla Preferred are the
cer(nﬁmmldls(o pﬁerfyb)l’-lﬂ(l&@drph@lﬁlﬁﬂey;l@g&ylmﬁm(ﬁx@'rdUﬂ9—' kyl,
a is substitute
“AOdiRge 7 SRR e ) Smile) and R i s

FTBI(QIfEHohﬂJ ﬂhéﬂyl) 2403 nidilayl st AWt pieallayhi deC SR AN 8- dablisidine-
er red are the conpounds of

er eof .
t dreath ilca%@r é‘uﬂﬁ’mﬁry‘e@y BN al kyl, which al kyl
gEC(QmﬂoﬁicSpH@Iyl)t-ﬂKf—%Mph@hn 4@11 hexh\}m(raid@ylp)yndo%

DA q“%'ﬁf“'b?"’i‘f@éét(ég%é‘f%’ar?tg%?ﬁgv%f aly’s 35 and

2004/ 085436 PCT/ EP2004/ 003204 -10 Al'so pr ef erred are

B?efgr?e are deS co%];pc]:uonrdrsrgf %rmulav%q\?v gepn

R is  -C(O)-NH-alkyl, which alkyl group is substituted with
-OH;
-NH(alkyl);

-N(alkyl),; or
-5(0),-NHjy; and

R? is morpholin-4-yl;
and pharmaceutically acceptable salts thereof.
Also preferred are the compounds of formula I, wherein
R! is  -C(O)-NH-alkyl, which alkyl group is substituted with
-OH;
-NH(alkyl);
-N(alkyl),; or
-S(0O),-NH,; and

R is  -S-alkyl;

and pharmaceutically acceptable salts thereof.
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Rl is -C(O-NHal kyl, which al kyl group is substituted
wth -OH 5 -NH(alkyl); -N(alkyl)2; or -S(0O 2-NH2;

w@an4#25486 - 0- al kyl , which al kyl group is subspat/BP®d4/003204

with 10 -N(al kyl)2; and pharmaceutically acceptable
salts thereof. Also preferredgpare the conpounds of
formula I, wherein 15 Rl is -C(O -NH al kyl, which

al kyl group is substituted with -OH -NH(al kyl);
-N(al kyl)2; or -S(O2-NH2; and 20 R2 is

ﬁ(s@)p%efwe@hﬂexhe cdm?&thcﬁldfydmgﬂ@p Rvhefeisubstituted with
-OH, or -O-(Cl-C4 Kyl 25 _and pharmaceuti caIIy

a&cept alfl e LelQsN ﬂkﬂowhlch@}l‘t)’héﬁoubrl%ﬁﬁé&? dayigh t he
compounds of formgg, !, wherein Rl is

-C(O) - NHpi peridin 3- I . -C(O-NHpyrrolidin-3-yl;
30 - C(O) - NH CH2- p}NH(ﬂ{h@)’n 2-yl; or

- (O - N+ (CH2) 2- i mydagpl,-at-yl; and R2 is

nmor phol i n-4-yl; and y)a armaceutically acceptable salts
thereof. 35 WO 266@)0dska®dpCT/ EP2004/ 003204 - 11
Further preferred are the conpounds of formula I,
wherein R is -C(0O) -NH piperidin-3-y

R is  -O-alkyl, which alkyl group is substltute& with

-N(alkyl),;
and pharmaceutically acceptable salts thereof.

Also preferred are the compounds of formula I, wherein
R! is  -C(O)-NH-alkyl, which alkyl group is substituted with
-OH;
-NH (alkyl);
-N(alkyl),; or
-$(0),-NH; and

R? is  -S(O),-NH-alkyl, which alkyl group is substituted with
-OH; or
-O-(Cy-Cyalkyl;

and pharmaceutically acceptable salts thereof.

Further preferred are the compounds of formula I, wherein

R is  -C(O)-NH-piperidin-3-yl;
-C(O)-NH-pyrrolidin-3-yl;
-C(O)-NH-CH;-pyrrolidin-2-yl; or
-C(O)-NH-(CH3),-imidazol-4-yl; and

R is  morpholin-4-yl;

and pharmaceutically acceptable salts thereof.
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-C(O -NHpyrrolidin-3-yl;
-C(O-NH CH2-pyrrolidin-2-yl; or 5

WO 8(0@psMBE (CH2) 2-i mi dazol -4-yl; and R2 is -S-edRyEP2004/003204

and pharmaceutically acceptable salts thereof. 10
Furt her preferred are the conpeunds of formula I,
wher ei n is -C(O- Nl—l-plper|d|n3yl

Lol i
i %%\erw%d are t?xg Fergp%g%syqf ;for(gr}ula 1, wherein |
O I\IH—(G@(XI) -NHi-pipendind3-yl;; and 15 R2 is -0-al kyl,
whi ch al kyl bt|t ted wwth -N(al kyl) 2;
and phar rrace(% UISH Byré%&déﬁt abl e salts thereof. 20
Furt her pr ef(é(rO)eNI—hCéIztliyErohdmawhdﬁ of fornmula I,

wher ei n DLoer din 3
-C( O - NH py r(jl:@?) lgh?Cﬁ' -Jmpaeazol Jr-yl ang
-9 - N G2 pyrroI|d|n2y|, or 25

O - NH( Ci—g%}l‘z(llmdazol 4-yl; and R2 is
O)2 NH a whi ch al kyl group is substituted with

al'ﬂpbirma&t(tﬁiHﬁzﬂdcéﬂ)thMle;salts&ﬁeIaﬁﬁ phar maceutical |y
acceptable salts thereof. Further preferred are the
compounds of fornula I, wherein 35 R is -CN, WO
2004hE5 4R frelarld thP260H6 0BT Jormul2 1, Wikréis

Aty phol %sn_ 43&(5)-1'\1?{'-8&5%&-3-;:1;
-C(O)-NH-pyrrolidin-3-yl;
-C(O)-NH-CH,-pyrrolidin-2-yl; or
-C(0O)-NH-(CH;);-imidazol-4-yl; and

R? is  -O-alkyl, which alkyl group is substituted with
-N(alkyl),;

and pharmaceutically acceptable salts thereof.

Further preferred are the compounds of formula I, wherein

R is  -C(O)-NH-piperidin-3-yl;
-C(O)-NH-pyrrolidin-3-yl;
-C(0)-NH-CH;-pyrrolidin-2-yl; or
-C(0O)-NH-(CH3;),-imidazol-4-yl; and

R? is  -S(O),-NH-alkyl, which alkyl group is substituted with
-OH; or
-O-(C,;-Cy)alkyl;

and pharmaceutically acceptable salts thereof.

Further preferred are the compounds of formula I, wherein

R! is -CN;
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-0-al kyl, which alkyl group is substituted with
-N(al kyl)2; or 5 -S(O 2-NHal kyl, which alkyl group is

weungosusd ed with -OH or -O(C -C4)al kyl;  apdi/EP2004/003204

pharmaceutically acceptable salts thereof. 10 Still
anot her enbodi nent of the invention are the conpounds
of formula |, wherein R is -C(O-NHal kyl, which

al kyl group is optionally substituted with -0OH, 15

- k!H( al kil ) ; mo-ka‘g}’k%Y;z; “NH (O -al kyl :

-C( O - NH al ksehlkyl; - C(O - N(al kyl ) 2i 20 -C(O) - NH2;

- 0-al kyl ; -(:{ig,-alkl, ich al kyl. is. optionally
substi t ut ed"iﬁ 1’-"@’f,¥h alky &r%(R)ﬁgﬁ&%t-lﬁ‘i‘tegﬁgé‘ 25 R2 is
hal ogen; and phar mag@yi),;al |y acceptable salts

thereof. Such .c oynds .are for exanple; 30, .
6- ( 2- Br ono- a&&qy&%ﬂvﬂmmw SHuR s shstBebith dof 2, 3
-d] pyri m di ne-7- c@Hbexylic acid
(2-di met hyl am no- et hyl ) - ami de;
6- ( 2- Br ono- phenyl )éz(iée'@i%rﬁ]ﬂ’gr 0- phenyl am no) - pyri do [
2,3-d] pyrimdine-7- carboxylic acid
(2- net hoxy- et hyl ) - am de;
6209 Phgr S"‘HlféﬁX/P‘)C-eEt?glﬁ-s‘FlFﬁ}BFrﬁﬂ’f)henyI ani no) - pyri do |
2,3-d] pyrimdine-7 35 carboxylic acid
( 3-.di net hyl aranc?,- propyl 2h am de;
Ood1 €

Still anothér embodiment "of invention are the compounds of formulal,

wherein

R! is  -C(O)-NH-alkyl, which alkyl group is optionally substituted with
-OH;
-NH(alkyl);
-N(alkyl),;

-NH-C(O)-alkyl;

-C(O)-NH-alkyl;

-C(O)-N(alkyl);

-C(O)-NHy;

-O-alkyl;

-S(0)-alkyl, which alkyl is optionally substituted with -OH;
or

-S(0),-NH,; and

R® is  halogen;

and pharmaceutically acceptable salts thereof.

Such compounds are for example:
6-(2-Bromo-phenyl)-2-(4-fluoro-phenylamino)-pyrido[2,3-d]pyrimidine-7-
carboxylic acid (2-dimethylamino-ethyl)-amide;
6-(2-Bromo-phenyl)-2-(4-fluoro-phenylamino)-pyrido(2,3-d}pyrimidine-7-
carboxylic acid (2-methoxy-ethyl)-amide;
6-(2-Bromo-phenyl)-2-(4-fluoro-phenylamino)-pyrido[2,3-d] pyrimidine-7-
carboxylic acid (3-dimethylamino-propyl)-amide;
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WO 2004/ 085436 PCT/ EP2004/ 003204 - 13
6- ( 2- Brono- phenyl ) - 2- (4-f | uor o- phenyl am no) - pyri do[ 2, 3

WO ojopyss4es di ne-7 - carboxylic acid PCT/EP2004/003204

(3-di net hyl am no- 2, 2-di net hyl - propyl ) - am de; 6-
(2- Bromo- phenyl ) - 2- (4-f | uor o-1phenyl am no) - pyri do [
2,3-d] pyrimdine-7 carboxyl ic acid

6 5 G ORIy 2 4 e SihsPenige aRridal2 3o piidine 7 -

d] pycarbbdilin eeu'z[-(%zlﬁhbmyhkmﬁo&cz dimethyl-propyl)-amide;

2- t
§2 Br B ‘%{%ﬂ’é‘?&*}e"n% 4(%515%9*&%%%% -AB)d9hgRrdigyrimidine-7 -
[2,3- eHrb@:wht atxdl(mac&ylamw bavh)ldrgidaci d

car ba e
G- (2- LB R 2 (e vereophnperign arritbl2Ayllpaimidine. -
(2 dd&arbmhmaddm@ﬂethﬁlﬁ)mﬁaf bﬁh)ﬂy)lalnﬁdéCl d

|

b (2 BTSRRI D2 v GoR e HRE RGP T2 Ayl pargmidine-7-

[ 2, 3- edrbowlic Htlﬂlc%aﬁroyﬁﬂétfiﬂxathﬂdé aci d

nmet hyl ¢ anoyl net yI
6- ( 2- %ﬁgrﬁgowmyp h%?f&&f&nﬁhgﬂwmﬁmzﬁﬁ lpgrmidine-7 -
g g Eﬂr%)@)Wht ﬁhﬁl(ﬂ%ﬁethﬁ]ﬁhﬁﬂéﬁ-}ll-ﬂn@tlgpb@lyl) -amide;

i me

[
|
:: (2- Bl ameﬁaﬂn%zzo (ﬁhF?raoﬂ&nesﬁsﬂy%mrh% (2954 pgdmidige-7-
- d] pyEdrﬁbﬁyheacﬂmaaﬂbmsmhbgnas@m amide;

di met hyl car bampy!

6- ( 2- Br{griso n% (%ﬂF?ﬁ?oPelafnprgﬁy%Wﬁ%q [25y4pygimidine-7-
[ 2, 3- e&rbawhlcrihdl(a%&eﬂﬁﬁmﬁ& rbﬁymshﬁide

(3- mathlamno a%i gmde ZBrom) sz

- 2- (45K @p@%ﬂ&ﬁv 4 )‘OT;S’yP]P"d’é{ qming)-gyri 2 YHBugine-7-
20 CaEQB?SY}}HC(écﬁcdlﬁeﬂ')%’fcﬁibﬂaﬁﬁimkdlgpﬁiﬂcﬁe am de;

6- ( 2- Br onp- phenyl 4-f | uor o- phenyl am no) -pyrjdo | .
[ 2, 3- 81CChiremer PR E%QP%&W‘W b pyria 2Bl alpyRmidine-7-

(2 hy@&rﬁéi‘ylr%%@ﬂd' ()5 rﬁ&h @mino-propyl)-amide;
Brorm phenyl 4-f 1 uor o- henyl amn

3- 612premer Eilil‘?ﬁ’éﬂ)7 %ﬂPB&szW agRPg)- pYngg 2 iy pyrimidine.7-
ygirﬁﬁﬁr Eragﬂy(h)suﬁ:ﬁ@nggretﬁﬁ -amide;
r ono- | ) (4-1] uoro- phenyl am n021 i.do
3- 6c(]2 prymwléﬁr\ar@ %K%ﬁﬂamzphwl%ma) _pyrido|2,3-djpyimidine-7-
3- ,q,agﬂl
garw%:%%lqu%w (ﬁl fI uoro phenyl am no()i i.do
3- 6c(]2 lirquwbﬁrwb b(%ﬂrlmphwlaa@pa) pYrido|2,3-dipytimidine-7-
3- géxi% 1%)5@%%&&%9 $)-amide;

Br ono- phen S | uor o- phenyl ami no) AO rido
3-69) p@-ﬁzﬁwﬁdﬂrpnyl 2-(4-fluoro-phenylamino)-pyrido %2 3-

djpyrimidine-7-carboxylic acid (2,3-dihydroxy-propyl)-amide;

[2
(3-
(

2,
2,
R) -

I\J

[
(
(
[
(
6- (2-
[

2,
2,
2,

(R)-6-(2-Bromo-phenyl)-2-(4-fluoro-phenylamino)-pyrido(2,3-
d]pyrimidine-7-carboxylic acid (2,3-dihydroxy-propyl)-amide
6-(2-Bromo-phenyl)-2-(4-fluoro-phenylamino)-pyrido[2,3-d]pyrimidine-7-
carboxylic acid (2-methanesulfinyl-ethyl)-amide; or
6-(2-Bromo-phenyl)-2-(4-fluoro-phenylamino)-pyrido[2,3-d]pyrimidine-7-
carboxylic acid [2-(2-hydroxy-ethanesulfinyl)-ethyl] -amide.

Yet another embodiment of the invention are the compounds of formula I, wherein
R is  -C(O)-N(CHs)alkyl, which alkyl group is optionally substituted with
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30 carboxylic acid (2-nmethanesul finyl-ethyl)-amde; or
6- ( 2- Brono- phenyl ) - 2- (4-f | uor o- phenyl am no) - pyri do

WO 2003/08843@yri m di ne-7- carboxylic acid [ 2- PCT/EP2004/003204

(2- hydroxy-ethanesul finyl) -ethyl] -am de. Yet another
enbodi nent of the invention-dde the conmpounds of
formula I, wherein 35 R is -C(O-NCH3)al kyl, which

al kyl group is op substituted with WO

2004/ 085436 PCT/ Eﬁgggiif}d%szm -14- -NH (al kyl);
-N(al kyl)2; and R(allglizaindgen; and phar maceutical ly
Z%Zrerglt Zbl e ﬁz?lloéesn;ther eof . 5 Such a conpound is for
6 af@ pBrrommeytivally hdceablé sdltsthereoHhenyl am no) - pyri do
[2,3-d] pyrimdine-7- carboxylic acid

(2-di met hyl am no- et hyl ) - net hyl -am de. 10 Yet anot her
eﬁbddicmnpomfdltsﬁﬁeixmphti on are the corrpounds of

oIS ulo: gDk aS0rt Rhenpsindl piddig - dfbyrimidine

pyarboxkylidianid (2- Amewylantindaziof )-dHethyll-amid&
2-oxo-pyrrolidinyl; 1-nethyl-pyrrolidinyl;

3H i m dazolyl; 1,5-dinethyl-pyrazolyl; or

- Nkt gothediembodimét oRehe 1ﬁvé]ﬂio(ﬁgﬂﬂthe&6dlg@hﬁdm%hﬁaj Wherein

agoePt 2Dl ¢ SEG ENHIGHFMhich S g SRR "
6 ( 2- Br ono- phenyl Jmo2pKatirf-4-4r 0- phenyl anmi no) - pyri dof[ 2, 3

-d] pyri m di ne-7- carﬁﬁ |IC acid
( 2- nor phol i n- 4- y| PEE %{ Yani de;

2-oxo-imidazolidinyl;
2-oxo-pyrrolidinyl;
1-methyl-pyrrolidinyl;
3H-imidazolyl;
1,5-dimethyl-pyrazolyl; or
-NH-pyridinyl;

R? 18 halogen;

and pharmaceutically acceptable salts thereof.

Such compounds are for example:
6-(2-Bromo-phenyl)-2-(4-fluoro-phenylamino)-pyrido[2,3-d] pyrimidine-7-
carboxylic acid (2-morpholin-4-yl-ethyl)-amide;
6-(2-Bromo-phenyl)-2-(4-fluoro-phenylamino)-pyrido(2,3-d] pyrimidine-7-
carboxylic acid [2-(2-0xo-imidazolidin-1-yl)-ethyl]-amide;
(R)-6-(2-Bromo-phenyl)-2-(4-fluoro-phenylamino)-pyrido[2,3-d] pyrimidine-7-
carboxylic acid (pyrrolidin-2-ylmethyl)-amide;
6-(2-Bromo-phenyl)-2-(4-fluoro-phenylamino)-pyrido[2,3-d]pyrimidine-7-
carboxylic acid [3-(2-oxo-pyrrolidin-1-yl)-propyl]-amide;
6-(2-Bromo-phenyl)-2-(4-fluoro-phenylamino)-pyrido(2,3-d]pyrimidine-7-
carboxylic acid (3-morpholin-4-yl-propyl)-amide;



10

15

20

25

30

35

6- (2- Brono- phenyl ) - 2- (4-f | uor o- phenyl am no) - pyri do
[2,3-d] pyrimdine-7- carboxylic acid

WO 200¢/885330- i m dazolidin-1-yl)-ethyl] -am de; PCI/EP2004/003204

(R) -6-(2-Brono-phenyl ) -2-(4-fl uoro-phenyl am no) - pyri do
[2,3-d] pyrimdine-7 30 carbad®bylic acid
(pyrrol i di n-2-yl net hyl)-am de;

S6(3: dfTBJo%DPH&Wm%uQ ghé@;a%lnnfpgxll@a?z%oarpwfdlﬁaeb-
[ sar(oax;dmcmy[m(drmdml—pyrybljdlpfzeﬁyleqhyblmru@e, |
3l B PP RIGIA)s b LR PR A ke
( Banlnoxxifmcaladr{-zél(pyhdm bp;ahjlnamtﬂgu -awd@004/ 085436

200 /

gT(/% i r?? fl—)(él fluf)&"f’ P{uagz a(snl R%ldorl[lz’r?ojl]pﬁnml%me 7-
[Earboxi)}hcmyrdl 2+ @Fhimidazad - Pdseshyi] earaxdle;d [2- (1
- | - [idin:2-vyl) -ethyl] am.de;
83 MopRb Rl A Bt phylishok BRiflar - dprigidins -
[ 2a1Bosflicpyid (ﬂisd@iimeetl?yl-lﬁﬁpbm(ylm-ylémh)g)—b&ﬁde; or

2- - et s am de: s

o0y G BB - SBt bt bR E oty agirridine 7- 5
- d@r}bymylm adidn(€S)pyrealidinRyylinettyt)ian{d2:
(3Himdazol -4-yl) -ethyl] -am de; 6-

(2- Brono- phenyl ) - 2- (4-f | uor o- phenyl am no) - pyrl do |
2 Y3t aljothstrenbiodirnent of tlvginbentidni ate el cﬂmpounds of formula I, wherein

Fa A L

[2 3-d] pyrimdi neNH——alllﬂ carboxylic acid

((S)-pyrrolidin-2- ﬁtﬂ%’i}?y -am de. Yet anot her
enbodi ment of the” n are the conpounds of

formula I, whedRENHM-piferidin-4-§;Ghd NH- al kyl , whi ch al kyl

group is substituted with -NHal kyl; 15 -N(al kyl) 2;
-C(O -NHpiperidin-4-yl; and R2 is norpholin-4-yl;

- R%al kylks omc&ﬁholi}r-alyﬂgyl whi ch al kyl group is

substi tut ed g tkgl - N( al kyI )2; and pharmaceutically

accept abl e 3uaPt¥5Phereof. 25 Such conmpounds are for

exanpl e: -O-alkyl, which alkyl group is substituted with

-N(alkyl),;
and pharmaceutically acceptable salts thereof.

Such compounds are for example:
6-(2-Bromo-phenyl)-2-(3-methylsulfanyl-phenylamino)-pyrido|[2,3-d ] pyrimidine-
7-carboxylic acid (2-dimethylamino-ethyl)-amide;
6-(2-Bromo-phenyl)-2-(4-morpholin-4-yl-phenylamino)-pyrido|2,3-
d]pyrimidine-7-carboxylic acid (2-dimethylamino-ethyl)-amide;
6-(2-Bromo-phenyl)-2-(4-morpholin-4-yl-phenylamino)-pyrido[2,3-
d]pyrimidine-7-carboxylic acid (2-methylamino-ethyl)-amide;
6-(2-Bromo-phenyl)-2-[4-(2-diethylamino-ethoxy)-phenylamino]-pyrido[2,3-
d]pyrimidine-7-carboxylic acid (2-dimethylamino-ethyl)-amide;
6-(2-Bromo-phenyl)-2-(4-morpholin-4-yl-phenylamino)-pyrido[2,3-
d]pyrimidine-7-carboxylic acid piperidin-4-ylamide; or
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6- ( 2- Brono- phenyl ) - 2- ( 3- et hyl sul f anyl - phenyl am no) - py
rido [2,3-d] pyrimdine- 7-carboxylic acid

w@ 2e0diogsBhyl am no- et hyl ) - am de; PCT/EP2004/003204

6- ( 2- Brono- phenyl ) - 2- (4- nor phol i n- 4-yl - phenyl am no) - py
rido [ 2,3- d]pyrimdine-7-caéboxylic acid
(2 di nmet hyl am' no et hyl ) -am de; 30

B3 PRSIV e RN b PR 23 B Raine-

rmdakbd awd(zghhﬂiy)ammmeﬂbgl) -afide2- Br ono- phenyl ) - 2-
[4-(2- d| et hyl am no- et hoxy) - phenyl am no] - pyri do[ 2, 3- d]
pyrim di ne-7-carboxylic acid
( Tetinelidhehfbvdirneratdfiyhe ina¢ritida;are the compounds of formula I, wherein

6 (2 Brono rphol I n-4-yl - phenyl am no) - py
Rdo [21%3 35‘9@%’37*%%&@& g‘g Y'7- car boxyl i ¢ acid

p| peri di n- 4-QIGRNEE NHC(DHNIDH 6+ 085436

PCT/ EP2004/ Oﬁ?

6- (2- Brono- p éﬁ&ﬁ}{ ﬁg(%t“w} sY)'PFQn?H‘YIpHeﬂ??%?ﬁlwoﬁu%gﬁmed

rido [2,3-dithyri m di ne- 7 carboxylic acid

(2- met hyl am no- et f}%fhtl de. Yet anot her enbodi nent of
the invention are 1Pbunds of formula |, wherein
5 R is -C(O -NH hetaitydgycl yl ; -C(O - NH NH C(O) - NH2;

or -C(O-NHNHC(O) -al kyl, V\,hi ch al kyl is optionally
substituted with -NH(al kyl); or 10 -N(alkyl)2; R2

i ®R2hal ogen; havgerphar maceutical ly acceptable salts
thereof. 15 Such conpounds are for exanple:

(R) - 6- (2-Brono- phenyl)-2-(4-fl uoro-phenyl am no) - pyri do
[ 3nd phatniceitidally A@eptablRisblexiibiesf. aci d

pi peri din-3-yl am de;
(S)-6-(2-Brono-phenyl)-2-(4-fluoro-phenyl am no) - pyri do
[ Buéh &Qnﬁdtmaslafa fdk Bemdple:ar boxyl i c acid

2' ?gr Eﬁ%ﬁdg eﬁgﬂ ghezw](h? -t4-fBere- phrramlarine hiBytidRI2i3do

[2,3-d] Mﬁlumm-eabzxylmequyéﬂdin@cylalmlde,

i per I(Scf 6-(2- B¥0mo pq‘lenyl) 2-(4-fluoro-phenylamino)-pyrido(2,3-
d]pyrimidine-7-carboxylic acid piperidin-3-ylamide;
6-(2-Bromo-phenyl)-2-(4-fluoro-phenylamino)-pyrido[2,3-d]pyrimidine-7-
carboxylic acid piperidin-4-ylamide;
1-[6-(2-Bromo-phenyl)-2-(4-fluoro-phenylamino)-pyrido[2,3-d] pyrimidine-
7-carbonyl]semicarbazide;
6-(2-Bromo-phenyl)-2-(4-fluoro-phenylamino)-pyrido[2,3-d] pyrimidine-7-
carboxylic acid N'-(2-dimethylamino-acetyl)-hydrazide;
6-(2-Bromo-phenyl)-2-(4-fluoro-phenylamino)-pyrido[2,3-d] pyrimidine-7-
carboxylic acid (1-methyl-piperidin-4-yl)-amide;
(S)-6-(2-Bromo-phenyl)-2-(4-fluoro-phenylamino)-pyrido(2,3-
d]pyrimidine-7-carboxylic acid pyrrolidin-3-ylamide;
(R)-6-(2-Bromo-phenyl)-2-(4-fluoro-phenylamino)-pyrido[2,3-
d]pyrimidine-7-carboxylic acid pyrrolidin-3-ylamide;
6-(2-Bromo-phenyl)-2-(4-fluoro-phenylamino)-pyrido(2,3-d]pyrimidine-7-
carboxylic acid (1-aza-bicyclo[2.2.2]oct-3-yl)-amide;
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1- [6-(2-Brono-phenyl)-2-(4-fluoro-phenyl am no)-pyrido
[2,3-d] pyrimdine- 7-carbonyl] sem carbazide; 25

W®2(02/08146610- phenyl ) - 2- (4-f | uor o- phenyl am no) - pRECT/EP2004/003204

[2,3-d] pyrimdine-7- carboxylic acid
N - (2-di met hyl am no- acetyl ) -Hydr azi de;
6- ( 2- Brono- phenyl ) - 2- (4-f | uor o- phenyl am no) - pyri do

E ii ﬁegﬁﬂﬁ%m e&&%@ﬂ%—(ﬁf ﬂglgt%xn?llaéng'la%hg) pyrido[2,3-d]pyrimidine-7-
(S)- 6ez(rﬁe)3ﬂlonpdfﬁh_hlﬂmr§\zoi~3()4) -ainidss; 0- phenyl ami no) - pyri do
|[032/'r fof?Q%qirBé{ l—/}Fﬁléerg#g—:2;'-Zéf—ﬁﬁ&%gﬁ(l)(e!n'y&rrﬂﬁb)d—pyrido[2,3—d] pyrimidine-7-
(R) - 6edrBoRlio nddpﬁhengthyl-m{qurdzbhafyb)—quh'ehydnam no) - pyri do

[)2/ r :rgoﬁq% E”I?rg phs n? la o E‘f‘ﬁuor(’yplflenyfja‘lmmo) pyrido[2,3-d]pyrimidine-7-

6- ( 2- Brrbmyhplaeldﬂ)caﬂ}a(rmﬂ-llbﬂepyranﬂéﬂyl[)-arnmhfo) -pyrido
[2,3-d] pyrimdine-7- carboxylic acid

(1-aza-bicycl o[ 2.2.2]oct-3-yl)-am de; WD 2004/ 085436

PTét driox0 4mbodideht of the invention are the compounds of formula I, wherein

ZBrom) 2- (4-fl uoro-phenyl am no rido
o5 2 o LA e preyom o)

3- d] pyr carboxylic acid
( RH- pyr 8z ol mBryholinadrytie;

6- (2- Br ono- | )7 25 (45 or.0- phenyl am no) - pyri do

[2,( 3-d] pyrﬁm?fwéﬁélzgéﬁﬂi‘g‘? i e acid )Py

(2-met hyl - ZHQD%D,@-SOG))zSNHZ,)oraFQrdEP or 5

_ d]( r2JyrB Ir :)nrrgl n(g % > Cgf%)gdf [ l uolélg%'l gﬁ(ypgro%}% Qr%)opl%}(l)nal‘ijy lu%stltuted

(4- car banoyby 1H-pyrazol - 3-yl ) -am de. Yet anot her

enbodi ment of therfsl[}yenti on are the conpounds of

formula I, whereir is -C(O-NH2; and 10 R2 is
mor phol i n-4-yl; -NEREIkS&(0) 2- NH- (al kyl ) ;

-(CH2) m S(0) 2- NH2 @il%'ﬂ group -0-alkyl, -S(O"-alkyl,
whi ch al kyl gr oupg\I &ptional |y substi t ut ed by 15
-OH,  -NHalkyl; or -NCalkyl)2; mis 0, 1, 2, 3,

4'm50r6' is  0,1,2,3,4,50r6;
n 1s 0,1o0r2;

and pharmaceutically acceptable salts thereof.

Such compounds are for example:
6-(2-Bromo-phenyl)-2-(4-morpholin-4-yl-phenylamino)-pyrido[2,3-
d]pyrimidine-7-carboxylic acid amide;
6-(2-Bromo-phenyl)-2-[4-(2-diethylamino-ethoxy)-phenylamino]-pyrido[2,3-
d]pyrimidine-7-carboxylic acid amide;
6-(2-Bromo-phenyl)-2-(3-methylsulfanyl-phenylamino)-pyrido(2,3-d]pyrimidine-
7-carboxylic acid amide;
6-(2-Bromo-phenyl)-2-(4-sulfamoyl-phenylamino)-pyrido[2,3-d] pyrimidine-7-
carboxylic acid amide;
6-(2-Bromo-phenyl)-2-(3-methylsulfamoylmethyl-phenylamino)-pyrido[2,3-
d]pyrimidine-7-carboxylic acid amide;
6-(2-Bromo-phenyl)-2-[3-(2-hydroxy-ethanesulfonyl)-phenylamino]-pyrido[2,3-
d]pyrimidine-7-carboxylic acid amide; or
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W®2(02/0816610- phenyl ) - 2- (4- nor phol i n-4-y

20 nis 0, 1 or 2; and pharnmaceutically acceptable
salts thereof. Such conpounds are for exanple:

rido [2,3 25 d] pyrimdine-7-carboxylic acid am de;
6- ( 2- Brono- phenyl ) - 2- -18 -
[4 (2-di et hyl am no- ethoxy) phenyl am no] -pyrido [2, 3-

sor s Pbiee R S el B pminghergolae o). py

rdﬂgw@&dﬁmﬂ]cpybmﬂkdtmamnaecarboxyl|c aci d am de;
6- ( 2- Br ono- phenyl ) - 2- (4- sul f anoyl - phenyl am no) - pyrldo
[2,3-d] pyrimdine-7- carboxylic acid am de;

6 ¥e12aria|tlcnmrrnia>aimér)tdf tieInv@itionl aseitHeassmpommthyf fophelay] wherein

ﬁ?) pyrldo 3- d] pyri m di ne-7-carboxylic acid
o - phenyl ) - 2-
[RZ(Z hmdronynph&ﬁﬂegmlfonyl) phenyl anmi no] -pyrido |

2,3- 35 d] dj carboxylic acid am de; or WO
Soou oasash el idbans 65up0s” - 16

6- ( 2- Br ono- phailiyll,)whicH dkytgtbgie sptibadlylsubitoted dyi no) -
yrido [2,3- d] pyngg}dine-7-carboxylic acid am de. Yet
anot her enbodi nent the invention are the conpounds
of formula I, mhermﬂﬂhuqﬂ R is -CN, and R2 is

nor phol i n-4-yl ; éﬁ%, al kyl; or a group -0-al kyl,
whi ch al kyl group™ E@ﬂonally substituted by -CH;
10 -NHal kyl; -N(alkyl)2; nis 0, 1 or 2; and

phar maceut i | y, acceptabl e salts thereof. 15 Such
c8npountfs aﬁﬁ ‘P%%” exanpl e:

and pharmaceutically acceptable salts thereof.

Such compounds are for example:
6-(2-Bromo-phenyl)-2-(4-morpholin-4-yl-phenylamino)-pyrido[2,3-
d]pyrimidine-7-carbonitrile; compound with trifluoro-acetic acid;
6-(2-Bromo-phenyl)-2-(3-methanesulfonyl-phenylamino)-pyrido[2,3-
d]pyrimidine-7-carbonitrile;
6-(2-Bromo-phenyl)-2-[4-(2-diethylamino-ethoxy)-phenylamino]-pyrido[2,3-
d]pyrimidine-7-carbonitrile;
6-(2-Bromo-phenyl)-2-[4-(2-hydroxy-ethoxy)-phenylamino]-pyrido[2,3-
d]pyrimidine-7-carbonitrile;
6-(2-Bromo-phenyl)-2-[4-(2-ethylamino-ethoxy)-phenylamino]-pyrido[2,3-
d]pyrimidine-7-carbonitrile;
6-(2-Bromo-phenyl)-2-(3-methanesulfinyl-phenylamino)-pyrido|2,3-

d]pyrimidine-7-carbonitrile; or

6-(2-Bromo-phenyl)-2-[3-(2-hydroxy-ethanesulfonyl)-phenylamino]-pyrido[2,3-

d]pyrimidine-7-carbonitrile.

Still another embodiment of the present invention are the compounds of formula I,

wherein
R! is -C(0)-NH-(CH,),~NH-S(0),-CH3; and

- pheny| Bai/ERI00PYO3204
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6- ( 2- Brono- phenyl ) - 2- (4- nor phol i n- 4-yl - phenyl am no) - py
rido [2,3- d]pyrimdine-7-carbonitrile; conpound wth

wo pioftiogras®- aceti ¢ aci d; PCT/EP2004/003204

6- ( 2- Brono- phenyl ) - 2- ( 3- met hanesul f onyl - phenyl am no) - p
yrido [2,3- 20 d] pyrim di ne~749carbonitrile; 6-
(2 Br ono- phenyl) 2-
2(2-dieth am no- et hoxy) - phenyl am no] -pyrido [2, 3-

# pyr Bni di A¥9%%ar bonitrile: 6-(2-Brono- phenyl)- 2-
[4-(2- hydro}g.yccleky@yqy) phenyl am no] -pyrido [2,3- d]
pyrimdine-7 clarbonltn | e; 25 6- (2-Brono-phenyl)- 2-
[4-(2-ethyl %”ﬂ'no et hoxy) - phenyl am no] -pyrido [2,3- d]
pyri m di ne- NHaC{@nalkyl | ;

6- ( 2- Br ono- plg]je_‘I d ﬁ]rk%f. nmet hanesul fi nyl - phenyl am no) - p
yrido [ 2, 3- % ne-7-carbonitrile; or
FB((ZzBLOSD ﬂhﬂw,lﬁ)S((Z)z NHz, ey ] -

yro n phenyl am no] -pyrido
[2,3- 30 d] Sﬂ* ﬁgﬂi*’g‘é}%éomtrlle Still another
enbodi ment  qiCH,hg-SPOBSKAL (all¥gnt i on are the conpounds
of formula I erein R is

-0 - NH(criié)aBW 197 S( O) 2- CH3; and 35 WD 2004/ 085436

PCT/ EP2004/ (283 04licy, A alkiigrb Spstkigfftionty aibeatueddby
al kyl; -NHC(O) - algf-/[ I-ES( O 2-al kyl;
(CH2)mS(O)2 NH27 1(CH2)mS(O)2 N(aIkyI)2
- (CH2) m S(0) 2- NH-(@Jam;,l); -0-al kyl; or 10
-S(O "-al kyl, all k)ﬂ( groups bei ng optional ly
substituted by -

‘N(alk)’l)z,
m is 0,1,2,3,4,5or6;
n is 0,1o0r?2;

and pharmaceutically acceptable salts thereof.

Such compounds are for example:
6-(2-Bromo-phenyl)-2-(4-morpholin-4-yl-phenylamino)-pyrido(2,3-
d]pyrimidine-7-carboxylic acid (2-methanesulfonylamino-ethyl)-amide,
6-(2-Bromo-phenyl)-2-(3-methanesulfonylamino-phenylamino)-pyrido|2,3-
d]pyrimidine-7-carboxylic acid (2-methanesulfonylamino-ethyl)-amide,
6-(2-Bromo-phenyl)-2-[4-(2-hydroxy-ethoxy)-phenylamino]-pyrido|2,3-
d]pyrimidine-7-carboxylic acid (2-methanesulfonylamino-ethyl)-amide,
6-(2-Bromo-phenyl)-2-[4-(4-methyl-piperazin-1-yl)-phenylamino]-pyrido[2,3-
d]pyrimidine-7-carboxylic acid (2-methanesulfonylamino-ethyl)-amide,
6-(2-Bromo-phenyl)-2-(3-methoxy-phenylamino)-pyrido[2,3-d] pyrimidine-7-
carboxylic acid (2-methanesulfonylamino-ethyl)-amide,
2-(3-Acetylamino-phenylamino)-6-(2-bromo-phenyl)-pyrido[2,3-d] pyrimidine-7-
carboxylic acid (2-methanesulfonylamino-ethyl)-amide,
6-(2-Bromo-phenyl)-2-(4,4-dioxo-3,4-dihydro-2H-4lambda*6*-

benzo|1,4] oxathiin-6-ylamino)-pyrido[2,3-d]pyrimidine-7-carboxylic acid (2-

methanesulfonylamino-ethyl)-amide,



10

15

20

25

30

35

-0-alkyl; -NHalkyl; or -Nalkyl)2; 15 mis 0, 1, 2,
3, 4, 50r 6; nis 0, | or 2; and pharmaceutically

waemepsabs e salts thereof. Such conpounds ar ePEDEP2004/003204

exanpl e: 20
6- ( 2- Brono- phenyl ) - 2- (4- nor pi2dl-i n- 4-yl - phenyl am no) - py
rido[2,3- d] pyrimdine-7-carboxylic acid (2

i g?(%tmgis uh}fle%nr)) ?—g})-?? hyg}ow e)(hylsuli?an}?l) pﬁenylammo] -pyrido[2,3-

rono- phe
( 3]pmhimdn&sblcérbny)ﬂawnb(2alhe1rhyhamfaﬁ>;)larﬂjﬂd éttyl)-aznide, or

d%p( magle nfygr@ |(? %Vﬁ]l‘é)lx'g]ln% yfz,grﬂlhgdro -benzo[1,4]dioxin-6-
6yKaﬁnﬁi|s)epp'ichﬂé,B?yd Py@midine-7-carboxylic acid (2-methanesulfonylamino-

[4@& arﬂ\{groxy et hoxy) - phenyl am no] -pyrido [2,3 25
Fne- 7- carboxylic acid

( 2- met hanesul f onyl am no- et hyl ) - am de,
6+ B 4- et h h
YR epheRibrd o hemiepl Thettobe TSB! 2t
( B (2rBrohrinplsdnlyf)onyd - ﬁﬂbfgph@iﬂwlﬁg% 3?&1@4;@[% 6%)6d ; )}ﬁllrnéc(l)me 7-
| SRR B et 5 T B e aui ¢
(8- (Mrbﬁﬁﬁphﬂrfyl)wl(@emdﬂﬁm@hhﬁhﬂ HEngIgmisé)-pyrido[2,3-
oYL i H AR PR gk b dinde, T ) P
(8 (eBrbafee lhiérfyDnzLKﬁfﬁdﬁlﬁmﬁhhﬁh))l -pi¢h@l@mino)-pyrido|[2,3-
2 Br, en ‘%‘n( zﬁ}y%g(z))xo %4 di.h dpo 2H- "41anbda
PYT‘&é‘aE’&"F %T}"Gi‘& 2ridEXyret lhajmﬁ%ru do [2,3-d]
W(IZIBrdhﬁ)% Btil{)aq(i- ?d -‘étl'(yl’sulfamo -phenylamino]-pyrido[2,3-
mé%g ane, 78@%&8%11’339 (Giﬁér%‘r)’oﬁgﬁbﬂ 2004/ 08541ng
[ 8-(0 Browd- pl%éfrybtilﬂ véylhir@xr@x{/ ktl&l&ﬂﬁ!ﬂn@?ﬂ)%}nylﬂﬁm(ﬁ%wldo[z 3-

e-7-carboxylic

[élmgwwéwé rﬂémﬂﬁd 2y eéhﬁb‘éml‘i‘ﬁ 6-
Br(grmoﬂhﬁﬂyén»l 2(4 ﬁ?ethéaﬁéanﬁm Aylhmno3- pyrldo [2,3-

-b
akﬁ% ené%é[)ﬁyjhg aﬁﬂdﬂgrﬁuiﬁlﬂpﬂe@thﬂ%éﬁb@ﬁ(yl ic acid
(8 (mrbmeﬁh@nfygrmkﬁméﬂoanes%lﬁﬁmﬁ}%nﬁmn%) p\ﬁfdo?mi her.

odj ment of sent invention are_the conpounds
6 BYIBIgHS- 1R 9¥))11C2C‘@42f5|“lfﬁpeylp%bﬂ§flaah‘il%o) pyri do

[ 8-(3-BtbR¥- piEng )R {4(2-hydroxy-ethoxy)-phenylamino]-pyrido[2,3-
d]pyrimidine-7-carboxylic acid (2-sulfamoyl-ethyl)-amide, or
6-(2-Bromo-phenyl)-2-(3-methanesulfonyl-phenylamino)-pyrido[2,3-
d]pyrimidine-7-carboxylic acid (2-sulfamoyl-ethyl)-amide.

Yet another embodiment of the present invention are the compounds of formula [

wherein

R! is  -C(O)-NH-alkyl, which alkyl group is substituted by
-OH;
-5(0)2-NHy;

pyrrolidin-2-yl; and
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25

carboxylic acid (piperidin-2-ylmethyl)-am de, 10
6- ( 2- Brono- phenyl ) - 2- (4- et hanesul fi nyl - phenyl am no) - p

wQ@ro0dos42¢ 3- d] pyrimdine-7-carboxylic acid PCT/EP2004/003204

(2- hydr oxy-et hyl)-am de,
6- ( 2- Brono- phenyl ) - 2- ( 3- net hadesul fi nyl - phenyl ami no) - p
yrido [2,3- d] pyrimdine-7-carboxylic acid

(22hydr oxy- et )~ de, . 6-(2-Bronp-phenyl) - 2-

[ g (2- hyd%oxy%hﬁ%@ugﬁémw ) - phenyl ani no] ~ - pyri do

[2,3- 15 d] pytNH-8lO)eCHscar boxyl i c aci d

(2- hydr oxy- et ) -am de, 6-(2-Brono-phenyl) - 2-

[4-(2-hydr oxy%}lfiﬁﬁg:ﬂrf anoyl ) - phenyl anmi no] -pyri do

[2,3- d] Ryis fased ne-the ghehyxihg ¢o d6ind a 4,4-dioxo-3,4-dihydro-2H-

(2- hydr oxy; e xbc-?,,-arrid , . .

6- (2-Bro l-amtj?g% 55???ﬁz%¥%%w%m%?tﬁy| - phenyl ani no) - p

yrido [2,3 d] pyrimdine-7-carboxylic acid

(2-su] fanoyl -ethyl)-am d 0

6?’EéP@%gﬁﬁéﬂ%ﬁcgﬁgﬁﬁﬁﬁtﬁ%‘ﬁ%u| fi nyl - phenyl ani no) - p

yrido [2,3- d] pyrimdine-7-carboxylic acid

(2-sul fanmoyl -et hyl ) -am.de, 6-(2-Brono-phenyl) - 2-

[595}2995’91&‘?%5@99 %B&Sﬁ}‘-‘pﬁﬁenyl am no] -pyrido [2,3- d]

?W (i2rl]hfdhﬁﬁpﬂer@B:]blcfjcﬁbdl@xﬁﬁétﬁyl-phenylamino)—pyrido [2,3-

-su) famoyl -e )-a , L0 .
S S B BHENgTHE 2 L Faeesb -84 phenyl ar no) - p
%/61(dqlsx{]pax&p}lz&lyﬁhﬁ?—hydx@kﬁﬁct\ﬁ(ypplﬁéa@layﬁihﬁ)-p 'i%b[zs- f
-su) famoyl -e ) - ami de.  Yet another . odi ment o

{ APrEE THYEI A S O RSB AT f or il 2.

Weg(aqjmnﬁpgl&:élyl)sz-ggQlos)d(sg,@ld&yydmm-qllanﬁngw- group i S

substifufe y -OH. - - - pyrroliLadin-2-yl;

Shene bl b A Haming ok Bopr e 7 crgbariic dcid (5

- Nifdah SN -eBtyB-amiNet S(0) 2- CH3i - CH2-OH;, or R2 is fused

8 B RSNy 00 QLA Ao Sl Py o- 2
benzo(1,4]oxathiin-6-ylamino)-pyrido[2,3-d] pyrimidine-7-carboxylic acid
(pyrrolidin-2-ylmethyl)-amide HCl salt,
6-(2-Bromo-phenyl)-2-(3-methanesulfonylamino-phenylamino)-pyrido(2,3-
d]pyrimidine-7-carboxylic acid (pyrrolidin-2-ylmethyl)-amide HCl salt, or
2-(3-Acetylamino-phenylamino)-6-(2-bromo-phenyl)-pyrido[2,3-d]pyrimidine-7-
carboxylic acid (pyrrolidin-2-ylmethyl)-amide HCl salt.

Still another embodiment of the invention is a process for the manufacture of the

compounds according to this invention, wherein
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5 4lanbda*6*-benzo [ 1,4] oxathiinyl noiety; and
phar maceutically acceptable salts thereof. Such

W@ opossass are for exanple: 10 PCT/EP2004/003204

6- ( 2- Brono- phenyl ) - 2- ( 3- hydr oxynet hyl - phenyl am no) - pyr
ido [2,3- d]pyrimdine-7-carkaxylic acid
(2- hydr oxy- et hyl ) - am de,

6- (,2- Br,omos phenyl ) - 2- ( 3- hydr o hyl - n itho) - pyr
T 2 RS e SoRERh IR Thdere R AT

-sul fanmoyl - ethyl) -am de,

6- ( 2- Br onp- phenyl ) - 2- ( 4, 4- Ploxg a4
*6* 15 benzo[
1, 4] oxat hi i n- 6-yl am_ag) - pyd dofs
oxylic acid (2- suNfamdyl- ®fhyl)” -am de,
6-(2-Bron0-pheny|li3;§4 4- dioxo0- 3 4- di hydro- 2H 41anbda
*6*- benzo [ Me&8” oXahi 'N6- Y&m no) - pyrido [ 2, 3-d]
pyri m di ne-7-carboxylic acid
(pyrrolidin-2-ylmethyl)-anide 88 salt, 20

6- ( 2- Br ono- phenyl ) - 2- ( 3- met hanesul f onyl am no- phenyl am
no) -pyrido [2,3- d] pyrimdine-7-carboxyli j
(pyrrolidin-2-ylnethyl)-amde HJ salt, oﬁ&nﬂﬁthL

2- (3- Acetyl am no- phenyl am no) - 6-

(2- br opp- ) = [ - j i di ne- 7~ .
Car boxil s VA phyEMle Bk eforfy Kb ebich gfoxide group
salt. # Still another enbodi nent of the invention is
a process for the manufacture of the conpounds
according to this invention, wherein WO 2004/ 085436
P(YY EP2a@Btit@edbpthe resprctive)anilies offoringl @r-Adp in t he
compounds of the general forrmula (I1) Br N\ \ \ MS
NNO OHformula (Il1), 5 is converted into the
correspondi ng sul foxi de group, which sul foxide group
is (b) substituted by the re tive anilines of
formula (11-A) NH2

- di hydr o- 2H 4l1lanbda

d] pyrim di ne-7-carb

formula (II-A)

wherein R” has the meaning given herein before, to give the compounds of

the general formula (IV)

Br
NN
I
s ~
HN/kN N OH
0

formula (IV),
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R2 10 formula (I11-A) wherein R2 has the neaning given
herein before, to give the conpounds of the general

wo oooaosa3¢1V) Br N HNNNOH O R2 fornula (POA/EPMI003204

2004/ 085436 PCT/ EP2004/ 003204 -23 (c) the -COOH group
in fornmula (IV) is converted2snto an am de derivative
of formula (I); and (d) if desired a primary am'de

)Iovﬁll'lgv M$E¥F§gﬁg Ilr{.] rlplliaaelgg?ﬁ {qlgvtfzrtﬁél'n%\)? g{l/ %{r}‘é e gerlvatlve of
f or mul eor(ﬂu)la (IxnedS (e) if desired said conmpound of the
O R Babh R AP S e L bl penca
a nor eudstitatbleskpdﬁ&ﬁgl7p<taﬂ§tsmtrﬂ lderi¢aive offodmudd (Ij;andul a
in att vi a are
é%zr osthfles 6%1;114 fMpe af t?'ff&ffﬂir fO(ﬁnagl (Psobfpinedcfrom (<) or

conmpouqds, mnb@ft@nﬁﬂﬁdﬁ@hrﬁfamd& sepably bile aci ds of
formula (11), using standard reactions well known to

the one skilled in the art. The synthesis of the
COAROHIME dRtailkd eleg@iiRion), tfl@rcﬂ'ﬁ{p'é)uﬁﬂﬁ)of i foriBHRWT) ivherein R' is

schene . 1, wherein has the cance en ahoye

f eftaqRed it FBLAMIhGFOP Tp reRIesentech E’@f ¢ gengaiiprla (1) such
- Chipodvidtsakdsy be Oﬁre%zg’@@) frovaathey tarBb é"cﬂlsabf( YornQ1®UPS using

are tionally stitut dvvltl?(l -NH(al kyl);
N(lgqi apfgctlongcve Hﬂp@(ﬂ@ g]ew}e skil thﬂ_aéq @qe synthesm of the
compounds of the general formula (Ia) is shown in scheme 1, wherein R> has the

significance given above for R' without the group —CN, therefore

R’ is -C(0O)-NH-alkyl or -C(O)-N(alkyl),, which alkyl groups are
optionally substituted with
-OH;
-NH(alkyl);
-N(alkyl)2;
-NH-C(O)-alkyl;
-C(O)-NH-alkyl;
-C(0)-N(alkyl)s;
-C(O)-NH;;
-O-alkyl;
-heterocyclyl;
-NH-heterocyclyl;
-NH-S§(O),-alkyl;
-S(O),-NH,; or
-8(0O)-alkyl, which alkyl is optionally substituted with -OH;

or a group
-C(O)-NHy;
-C(0O)-NH-heterocyclyl;
-C(O)-NH-NH-C(O)-NH,; or



-C(O-N(al kyl)2; -C(O-NH2; -Oalkyl; 25
-heterocyclyl; -NHheterocyclyl; -NH S(O) 2-al kyl;

WO B@p&4dH2; or -S(O -al kyl, which al kyl is opedDBEERI0D4003204
substituted with -OH;, 30 or a group -C(O) -NH2;
-C(O -NHheterocyclyl; -C-Q4--NH NH C(O) -NH2; or WO
2004/ 085436 PCT/ EP2004/ 003204 -24

-C(O-NHNHCO) - I i kyl . is.optiopall) .
substituted wth %ﬁ)ﬁﬁ?ﬁf%@-aﬁwawﬁa 2?‘)&”{5 i Prgomally
has the signifi candstigitstewitabove. WO 2004/ 085436

PCT/ EP2004/ 003204 _ch%iﬁ L OBr / | Br N+ step |
N\ \ \ MSNNRp 'RECoOoH  (A) (B) (11) Br

Br N step 2\ step 3 -N(alkyl)y

and R? has the significance given above.



S NNCOONHNNNGCOON 11 O(I1Il) / (I1V) R2 Br step
4 NHNNNR3 / I (la) R2 Alternatively, the

W@ 2000083486 ¢ acids (11) can first be converted POI/EP2004/003204
carboxam des (V) 5 and subsequently substituted by
anilins on position 2 accordi2dg to schene 2, wherein
R3 and R2 have the significance given above. WO
2004/ 085436 PCT/ EP2004/ 003204 -26 Schene 2 Br Br N N
step 5 MeS N N COOH MeS N &heme X I1) (V) Br Br / \ \
\' I NV \''\' step 6 NNstep 7 IN SNNR3HNNNR3
I 1 O(Vl) (la) R2§>Irirmry car boxam des of the

formulae (1R or (V), in RBis -C(O-NH2, canbBr
AN tep 1
AL — CC
o
MeS” "N~ TNH o Z
2 COOH MeS N N COOH
(A) (B) L))
Br Br
NS N N~ XY X
step 2 | step 3 )|\
—— 2 s E— ~ 2
\ﬁ N~ N" cooH HN" N7 N7 ScooH
0 m
(v)
R2
Br
N XYY
step 4 )|\
—_— ~ ~
HN™ N7 N7 “gs
(1a)
RZ

Alternatively, the carboxylic acids (II) can first be converted to carboxamides (V)
and subsequently substituted by anilins on position 2 according to scheme 2,

wherein R? and R? have the significance given above.



5 be converted into nitriles of the general fornula

(I b) by conventional nethods, e.g. dehydration with
wEeH01/a85a86 POC13. Said nitriles of fornula (1 b)rPaEEPENEE3204

be prepared from known pyridones (VIl) according to

scheme 3, wherein R2 has the26significance given

herein before and L is a suitable |eaving group. WD

2004/ 085436 PCT/ EP2004/ 003204 -27 Schene 3 Br Br

step 8 ao" - | MeS NNONMshemel | H (VII) (MII) Br
Br step 9 N\ \ \ step 10 N\ V' \ MeS NNCN S N NCN
(IX) O (X N step 11 HNN NCN (Ib) Step 1:

3-(2-bronmo-p 7 -pyruvi ¢ acid of fornula ( NN

gener al arylpyr 5 acids, can be condensed a
sui t afpf exp =" car bal dehyde of fpnf M

gi ve Sai d_StR nsatlgﬂueg t|o can be

pResor ne Cl@@.yc condi ti ongues” goNI t ohélm

hydr oxi de ;Na()—b in water or nethanol (I\/le()—|) or
1, 8- Di azal)cycl o[ 5. 4. 0] undec- 7-ene (DBU) (§ potassium
tert but oxylate (KO Bu) in dinethyl formam de (DW),
1- Met hyl - 2-pyrrolidi none (NWP) or 10 tetrahydrofuran
(THF ). Alternatively, the condensation reaction is

performed in WO 2094/ 085436 PCT/ EP2004/ 003204 Br
N~ X
step 7 l A~
—_— HN)\N R’
(la)
R2

Primary carboxamides of the formulae (Ia) or (V), wherein R® is <C(O)-NH,, can
be converted into nitriles of the general formula (Ib) by conventional methods, e.g.
dehydration with SOCl, or POCl;. Said nitriles of formula (Ib) may also be
prepared from known pyridones (VII) according to scheme 3, wherein R* has the

significance given herein before and L is a suitable leaving group.
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-28 acetic acid in the presence of sodium acetate.
Reacti on tenperatures range frorn roomtenperature

W@ BOb/08533dl50 C. Steps 2, 6 and 10: 5 A net hyl t PQ DEP2004/003204

alternatively any other alkylthio or arylthio group on
position 2 of the pyridopyri2¥i-di nes of formulae (I1),
(V) or (I X) can be converted into a suitable |eaving
group by oxidation to the corre fondi ng sul fone or

sul foxi de of the fornul aeS¢heme3 (Vi) or (X).

Sui tabl e reagents are for |nst ance 3-

Chl or oper oxybenzoic acid ( nmCPBA) or

2-benzenesul fo - 3-phenyl - oxaziridine 10 in inerbr
solvents like dich et hane (CH2C12 ), chloroforne
(CHC13 ) , [

to + 68\
sulfon;Jstyms eps 2, 6 or —LO_c,aﬂ.be re
puMe3'ed Wor MNor Q5 as crude pr oducMeSni t INani N ned.

to give 2-ani H no substituted pyri dopyri m di nes of

the formul d¥lf1V), (la, schenme 2) or (lb). Th¥ll)
reaction nay be perforned in excess aniline as the
solvent or in an inert solvent |ike CH2O 2i tol uene,
acetonitrile, DWF, dinethyl sulfoxide ( DMSO or NWP,
and at tenperatures in the range from0O C to 150 C
Acids like trifluoraggcetis acid (TFA) or hydrochloric g,
acid (HG) may 20 be adye o catal yze the reaction.
he previous oxidatign
nzoi c sepdOpresent N

sstep 9 t he f aqfreohyT
TTUde Teact ' re may serve as the cat al
Steps 4 Z e gppropri ate carboxyl Meg c'gl
fornul ae (IV) org& scherre 2) can be convierte
am de derivative )of t

st.

| ntr\g)
he formulae (la, schef@® 1) orx)
(V) by standard procedures known in the art. For
instance, the acid is first activated by reaction wth
a carbodiimde or carbonyl diimdazole or oxalyl

chl oride, and subsequently reacted w thout isolation

with the appropriate subd®rituted am ne or anmoni a.

This 30 reaction is best per gd in an inert solvent
i ke THF, CH2Cl2 o gratures ranging from
O Cto 150 C. st g AS|tabeIeaV|ng group "L" in
(Stepl?? may be a tiifla ;
—_— HN N N CN

Step 1: 3-(2-bromo-phenyl)-pyruvic acid of formula (B), or in general arylpyruvic
acids, can be condensed with a suitable pyrimidine carbaldehyde of formula (A) to
give compound (II). Said condensation reaction can be performed under basic
conditions, e.g with sodium hydroxide ( NaOH ) in water or methanol ( MeOH )
or 1,8-Diazabicyclo[5.4.0Jundec-7-ene (DBU ) or potassium tert-butoxylate
( KOtBu ) in dimethyl formamide ( DMF ), 1-Methyl-2-pyrrolidinone ( NMP ) or

tetrahydrofuran ( THF ). Alternatively, the condensation reaction is performed in
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35 (M) by reaction with Tf20 or PhN(Tf)2 in an inert
solvent |ike THE or CH2CO 2 or WO 2004/ 085436

wEFehsasxa004/ 003204 -29 NWP, in the presence OPCHEPAES€003204

i ke NEt3, pyridine, KO&Bu, LDA, NaH, or K2CGB.
Anot her leaving group is a cl2Berine or brom ne atom
whi ch can be introduced by haI ogenati on of the

pyridone

G4 SRR 1R s BF st piBetbry b RN dhge from

cy@nndﬁnlberktare (Fof)asdptihC.cyani de (KCN ), sodi um cyani de

(NaCN) or copper cyanide ( CuCN ) in an inert solvent

i ke diglyme, DMF, NWP, or sulfolane at tenperatures

fSﬁ:;’isET6ahd)10:80 C, togive (IX). Preferably, this
T R R P

at}&qnﬂidapyﬁmaﬁn@e)f(f&mm an) (V)“my(m)ecaaﬁw dodslerd&d inkea suitable

ani de source rtain side chains in
CYATine cerpinb 1 ergatiorar Pripe; frrreBapding rullons SEnGUERde of the
Hesrenddeandand pvot esd | (X). arBdutdleuarqte tsONnafer ofpedun&sénce 3-

bﬁﬁogﬂe%onw%fﬂg Qgﬁﬂd f@c@ﬁ 48 ;bfﬁl%ﬁlé’éu@%%i q&agl%)@amdme

| th tn-ehtaowéﬁfsan@mor&rﬁ@ﬁaneqrcmm; Y| chlot6 Ry BRMYCHC; ), or MTBE
protected form an pr.ot ecti,ng group can be

r BhGTParafres rqnguig _gﬁ) 1t ép gy treatnent with an

acid like HO or TFA. 20 The conpounds of the general
faormula | can contain one or several chiral centers

antepPe ary> ?Héﬁl'be present in a racenic or in an

ogh §@kdxyde@ca;ﬂ NEoh&Y O m Ths RAG BB 8sn bEAACRE iR %Bﬁﬁé’d ffm or
accordi ng to known net hods into_the enantioners.

i ASErAEe @md‘%ﬁsa‘gttb [ABBWEY [ gi¥e Rranilipg %W%talﬁedo@yrmlm@aes of

byheCfoymhiRk |(]\Z)atl|a°sﬁh@rﬁ€ 2f Qf sy 'IfHeQ'@acftl'Bﬁ mafya&eﬁ@rﬁ)rmed in excess
m xt ur es by reaC|0n V\/lt anotlcadactlve aci d
2

saeilingas thegolvept ofrinanjnerf solyeytlike &G, tphuens) acetapitrde, DMF,

rhé‘thﬁc‘s'ul:fomhé‘@'DMS@g'oQi I\Q\PIPCQ{HJQQEﬁﬁEIfaﬁGh&na&'e ‘ilan e from 0°C
Al ter nat i vel y..separ ation of he enanti omers can

béo %Qu%v‘*efed%lgkmfyﬂﬁ@roaéﬁrfo%ﬁm 6dFApIHr hydredhilqrig acid (HC1) may

HBL GdBBR $6 Scal e Ntha" RaGRIFTRF Gh@PBY 13N abdeAbhRd hP&he previous
conpounds according to the gresent Invention may exi st

i ﬁmtdn@orf stemn dre faraied machloneaenveiceacid dapsept v dhg crsieereaction

sikiSire %Q?sér%&@th@pﬁﬁl?ﬁpeu“ cally acceptable salt"”
refers to conventional acid-addition salts or

base-addition salts that retain the biol ogical

e§{ ﬁugla}{?gess and properties of the conpounds of
and are
The appropriate carboxylic acids of formulae (IV) or (II, scheme2) can be

converted into amide derivatives of the formulae (Ia, scheme 1) or (V) by standard
procedures known in the art. For instance, the acid is first activated by reaction with
a carbodiimide or carbonyl diimidazole or oxalyl chloride, and subsequently
reacted without isolation with the appropriate substituted amine or ammonia. This
reaction is best performed in an inert solvent like THF, CH,Cl; or NMP at
temperatures ranging from 0 °C to 150 °C.

Step 8:
A suitable leaving group “L” in (VIII) may be a triflat, which can be prepared from
(VII) by reaction with Tf,0 or PhN(Tf); in an inert solvent like THF or CH,Cl, or
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formed from suitable non-toxic organic or inorganic
acids or organic or inorganic bases. Acid-addition

we adoesi4Bc| ude for exanpl e those derived from PODERENG/G03204

acids 35 such as hydrochloric acid, hydrobrom c acid,
hydroi odi ¢ acid, sulfuric aci2d,- WO 2004/ 085436
PCT/ EP2004/ 003204 -30 sulfam c acid, phosphoric acid

2RPLAhepRSh: AUaLIARENERT IEHRL OIS 9B Sedf o,

uenesultoni ¢ acl
nAhbtimebaaVihg rgrou s achloned on:blamndcz atosnu ehich candsd whtroduced by
ggl%a0|d ﬂ?lhcﬁ§'$gi tbF gl fumaric acid,
d‘%% Bas on3sa 3include t hose

derlved fron1annon|un1 pot assi um sodi um and, 5
qgﬁtggnary amoni um hydr oxi des, such as for exanpl e,

fret hyl ammoni um  hydroxi de. The chem ca
nDHe fldaviigi roupf LA ipliUINRCAUDE cabbstioarsd dyndh iddirgandc S@nlide like

t ech t t | ch
FoaRab ToNEbT KIS | asPoreab S BT S et Buo)
SIrﬂ:bi iriettysolvlaygml&s&glyml DMEF, NMPabi éul&)yanarad téq‘u@;bdﬂhlﬂulrést&bm RT

Hto 183)[@8) 33 %9vse|§9§, Hﬁ%’%raﬁyctillls I :lgg)élgpggc | E) P}gé@gﬁ: lt'lrgnsuon

Defetal @itdlySly elgei®d- 6t INi @gtalystl 989 This Rise, 186 zimd dyanide ( Zn(CN), )

1456- 1451 The conE unds according to this invention

afRY Of aPPlisdias thalide QG acceptabl e salts can be

used as nedlcanents e.g. in the form of

phar nace preparatieons. The pharmaceutica
E@Balpafl a@anmbﬁ ni BT ET RFOgCtiqn duripg gheereaction

f%qﬁbﬁ)«fes 1Betahtptsnd poateathrt ahl e&@rot@&t@&ﬁ?ﬁocd&ﬁf@ Béiflg well
sol utions, enul si

t gelatine ca sules
sg’%‘b‘@?\éﬂ 3}? It 9K saﬁpkﬁdsFP&HS@H%%M%@@&éﬁconép%ar@@es can
ebé appied fnetcbatbkyeartﬁ)rgl (BBc ) bR ehDiRyRirboHPAPSStdcRMI Bm and

or. parenterally, e.g. in the formof injection
SHICURPERUNE ST ABRE-temaed aha 2% EACHAR StRPi Ryaireatment with an

PhE&R&kAHICP s TEAN be obtai ned by processing 20 the
conpounds according to this invention with

pharmaceutical ly inert, inorganic or organic

CaRE 'c&'h ouh@CIABRE gefeRilosrthaladtallcofRid BAL bY §vetdl @hi®QAfcenters
t al earic a0|§s or its salts and the |ike can be

udd cary Y den beRTpRt ingk ragefale %rawr%nefr@mlé»f agigB f @y The racemates

Ceai Blsephald BiRordi AaFRovA helldd i8] 1t leﬂﬁltfo%pérylf%ﬁ instance,
SU|tabIe carriers for soft gelatine capsules are, for

esiptsreomeyis galtsawhich san be soppraisd by srystallizatipo ggq fogmadh drom the
| badeingt Hﬁtﬁpés%yzféa&ﬁgx tvnﬁ dd bfricaleRenddl 89d Q0cH BEeg. D- or L-

nature of the active substance no' carriers ar e,
hiarksvier acidismandslicr agidi madici #ridhlaciqaeidopr semphgesifoniceacid.

C ARSMafiVely %ég{n%ﬁbﬁ SRRd eeﬁa%nfl&herst B RIRIBet éc@ﬂev@fi by usmg
sol utions’ an SyrUFS are, for exanple wat er , go

gFlyrearatrgraphyqyehan HP&Crphases whigh Plietéemr@%;icltaﬁm‘@l a

carriers for suppositories are, for exanple,

The compounds according to the present invention may exist in the form of their
pharmaceutically acceptable salts. The term “pharmaceutically acceptable salt”
refers to conventional acid-addition salts or base-addition salts that retain the
biological effectiveness and properties of the compounds of formula I and are
formed from suitable non-toxic organic or inorganic acids or organic or inorganic
bases. Acid-addition salts include for example those derived from inorganic acids

such as hydrochloric acid, hydrobromic acid, hydroiodic acid, sulfuric acid,
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natural or hardened oils, waxes, fats, sem-Ili _qui d or
liquid polyols and the like. 30 The pharnmaceuti cal

wWEe®@pasaBé ons can, noreover, contain preservat PUEEP2004/003204

solubilizers, stabilizers, wetting agents,
enmul sifiers, sweeteners, colo?roants flavorants, salts
for wvarying the osnotic pressure, buffers, nmasking

agﬁlﬁrﬁlc(&hdaﬁﬁbs?ﬁbgéﬁ‘&é and hﬁ}’ic QQH uagﬂ tﬁ@secrfé?itv@d Hoﬁ‘f brighnic acids

ot her ther i.cal 'y val uab st ances,
26B% 6819 qnespﬂfepztomd O@észxiu: aacklmmlpn@ukfpn@oaad oxalic acid,

p'@ﬁé‘dﬁﬁ@ Qkidl efic QElﬁPPHaHE Lok, Yﬁ@ﬁc Qaﬁaﬁﬂﬁgxcbé/a SJ ggthte Hike. Base-

foll ow ng. procedure: | ass
c@ddigienmalie indpde (b_oszslerwect rﬁiO(nn ramme@ram,qutasswm fsodpfm and,

t Qﬁat‘eﬂ'ﬁ%} anﬁngmuéfjﬂycﬁ-g).u@s ngeﬂf’%y%jr Fﬁnﬂﬂgréﬁﬁ%{’ﬂe{lﬁlammomum

spat ul um and vort ex atin so
( Rslrgpd eb@h%lgheng«é@lamchﬁgvcs1omqf@rplrarma4e)xtlaa1@ovxppued into salt is

g@ﬂeéﬁﬁ‘qw WAl kflowh lﬂg]pﬂhHH&Jth#al H%rﬁlg{sﬁgf?ragrg¥oe§}ﬂﬁﬁ1n improved

Prepare a counter bal ance

4 Phpiifel, ango/chemicaby sibilih hygtoscapity, stoveablitis brach cebubility of
t Qox%fao{ﬂ@djsr ﬁ 1§‘For eJ{QmElQ/ &}cr bzfl lljl:'%&l%% (}tbl UIPess: QF{urn%QP Dosage

beads wth on ‘a
h&pyBs andclaupﬁ lédlwetv Ysteatsi heds 1997ppblpccendt 14B6-1¢51.i on
at 400 g for 2 mn. 8 Myve extract to neasuring
C){J inder. 9. Repeat washing with small volunmes(here 1
i

he camppunds dccordingto thisl invention antStheie @dnhndac[eutleﬂ]lyraaodptable
| Salfs|@Rbe uild af 11n|e%7 ickeds® esc% @@lt Vf?)lrlli]lr@fp a8 klg? d)gepara ions.

hormgenl Se. ove preparati on

mleg @ gmwn@% IPSepafatidne con ripoadmisistdred foml}yu |eg in the form of
| Lons ar

gﬁd;b}égé: cGat 31 (a%?e P%&'&%anapp I Cat%lﬁ (%%]étllﬁ_g sulSé so utt&?néifemu sions

t Ak Sl@ﬁﬂiﬁﬁﬁmg e @dministigfianocant howeverealso ba e&scted rectally, e.g. in

' fH&' thﬂ QF &gp%glt(%ﬁ@ c%rg{a?erftaqh;' % éts i t%%ﬁ ne k 1r1]1"}1esc80n SO utlons.

shown by u oW ng’’a
SRC- | nhi bi tor- Assay Par aneters:

The above-mentioned pharmaceutical preparations can be obtained by processing
the compounds according to this invention with pharmaceutically inert, inorganic
or organic carriers. Lactose, corn starch or derivatives thereof, talc, stearic acids or
its salts and the like can be used, for example, as such carriers for tablets, coated
tablets, dragées and hard gelatine capsules. Suitable carriers for soft gelatine
capsules are, for example, vegetable oils, waxes, fats, semi-solid and liquid polyols
and the like. Depending on the nature of the active substance no carriers are,
however, usually required in the case of soft gelatine capsules. Suitable carriers for
the production of solutions and syrups are, for example, water, polyols, glycerol,
vegetable oil and the like. Suitable carriers for suppositories are, for example,

natural or hardened oils, waxes, fats, semi-liquid or liquid polyols and the like.

The pharmaceutical preparations can, moreover, contain preservatives, solubilizers,
stabilizers, wetting agents, emulsifiers, sweeteners, colorants, flavorants, salts for
varying the osmotic pressure, buffers, masking agents or antioxidants. They can

also contain still other therapeutically valuable substances.
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Reaction m xture: ATP 5M Peptide (Ro + Jal33-Ro): 10
M Jal33-Ro 196 nM 30 Ro 9.8 M PT66 230 ng/m  Assay

whodoess43¢t MM MgCl2 2 mM TCEP 35 50 nM HEPES R@X/EP2004/003204

2004/ 085436 PCT/ EP2004/ 003204 -32 0,1 % Tween 20 pH
7.3 Enzynme: 2.5 Um 5 Inhi-Bilt-or: max. 25 pM nin.
0.42 nM Material: Eu-I|abelled phosphotyrosi ne

oo phppiacelcaly Rgpstb e favc ghiained B e e following
apﬁicleaxlniee) Pepti des: Ro:
N 133- g/elg}}]%b _gé__la(% E%ﬁl(:i;s] &E}ég%}((iﬂ% i_ns:ga_dré_tuge t@ 25,afp 9m](§1e beads fill half
aC| d- Aofthetilibd)- Y- G E- F- E- A- K- K- K- K- CONH2i  wher ei n
133 i cler- d 640- d | ni m de
odior Adehl rEufind, Bipreerhart S hphintesteal by an
?pt i m Addlzgﬁl gethémhahﬂlonr(e@tglhdbeﬁy rgehaalssluglgﬁww) and \lrortex.
rrifie Fe Pr Ex Bi o
D8 Loka b pyeioin AuBriiwedpT Eubesbrtitione
sgnt hesr@efea&hmwrlbwant@ﬁ)rplﬁmhiMe was asserrbl ed on 160

gg1 §/§t2 9’&% ﬁgroélaq‘?lﬁg,l F%;SCFI@E@&(% I ggglre su stances up to 24 hours at

30/s).

7. Extract suspension from beads with two layers of filter (100 um) on a filter
holder, coupled to a recipient vial by centrifugation at 400 g for 2 min.
Move extract to measuring cylinder.

9. Repeat washing with small volumes(here 1 ml steps) until final volume is
reached or extract is clear.

10.  Fill up to final volume with gelatin and homogenise.

The above described preparation yields micro-suspensions of the compounds of
formula [ with particle sizes between 1 and 10 pm. The suspensions are suitable for

oral applications.

The activity of the compounds according to this invention as inhibitors for the

src-family tyrosine kinases was shown by using the following assay.

SRC-Inhibitor-Assay Parameters:

Reaction mixture:

ATP 5uM

Peptide (Ro + Jal33-Ro): 10 uM
Jal33-Ro 196 nM

Ro 9.8 UM
PT66 230 ng/ml
Assay buffer: 4 mM MgCl2
2 mM TCEP

50 mM HEPES
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conjugating an twenty fold excess of am noacids each
protected by tenporary piperidine |abile Fnoc- and

w@eooamssasd acid |abile tert 25 Bu-, BOC- and PCT/EP2004/003204

O ert-Bu-groups dependi ng on the side chain function.
The substrate sequence AEEEI-¥GEFEAKKKK was N- term nal
additionally nounted with the spacer am no aci ds
Am nocaprylic acid an61 g %f.m n. .After cleavage of the
N-termnal tenporary prot &R AY group the still
attached and protectepHepti de 30 was | abeled with a
1.5 fold anpbunt of LightCycler-Red 640-N hydroxy
succi nim de ester (purchased by Roche D agnostics
eeand triethyl ank.a@&l/miMfter 3 hrs. the resin was
washed with D nethylformam de and | sopropanol until
the eluates of the blue resin got colourless. The
f IdHibitgxt ot ect ed and | maglxsdivept i de was 35 renoved
fromthe solid phase and r@dg\ased fromthe permanent
WD 2004/ 085436 PCT/ EPP#4r -33 protecting
gmwsal;by treatment wWth a mxture of 80%

o §?F1f E&B}W@E? anibiog

preparative reverse phase HPLQorStHE(E&G&VhMPT-@BQEu W1024
purification yielded 12.2 ng - HPLC sj gle

pure blue material (Iyophilis@lepmmeiga Y:I%‘fﬂl?‘ﬁ? ‘was
proven by MALDI nass spectroscopy [2720 0] . Enzynes:

Upst afe Lck 561 ck, Src (p6Qc_ Sr°
pgﬂl}—%}iﬁly p Pfl ed) %;E 'ﬁé ‘rFoEﬁ KKKCONHZ ;

Thme- resol ved Fl uorescence Assay: Reader: Perkin
El mer, Wallac _Viktor 1420-040 . 10 nultil abel counter
Li qui d hand? 3RgRYist et!3 éééﬁ%lﬂoeam}'ltfe%clda H060k-F-E-

ATP, Tween 20, HEPES \P@KQ(-Q@KC@@M fwﬂfé[’@lﬁquhﬁ is LightCycler-
Mol ecul ar Bi ochem cal s, I\/(g EY%E MCl2 were

pur chased from Merck BA&H BY SeesinppiderpaEd from
Pierce, 384wWéleby bew pfe@luaeaewéﬂe YPRIBESRALF B @gtﬁlslzwssohd phase
pur chased from aIc Description: At fir

the enzyme PePtsieesyp él‘Bé’cr%'iﬁPc?loa/MTSlﬁﬂdm Fed¢ ProscFedy Amer Soc.
aqueous sol gkh BoM2i 19629 mn@)s&@aczlﬂgelamm@psgude synthesizer.

I nhibitors accordl ng to this invention. Then th
Shortly, the %eptlde was assembled on 160 mg (22.8 umol scale) of a

Rink-Linker modified polystyrene solid phase by repeatedly
conjugating an twenty fold excess of aminoacids each protected by
temporary piperidine labile Fmoc- and permanent acid labile tert-
Bu-, BOC- and Otert-Bu-groups depending on the side chain
function. The substrate sequence AEEEIYGEFEAKKKK was N-
terminal additionally mounted with the spacer amino acids
Aminocaprylic acid and Glycin. After cleavage of the N-terminal
temporary protecting group the still attached and protected peptide
was labeled with a 1.5 fold amount of LightCycler-Red 640-N-
hydroxy succinimide ester (purchased by Roche Diagnostics GmbH)
and triethylamine. After 3 hrs. the resin was washed with
Dimethylformamide and Isopropanol until the eluates of the blue
resin got colourless. The fully protected and labeled peptide was

removed from the solid phase and released from the permanent
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phosphoryl ati on reaction is started by adding a
reaction m xture, containing ATP, Peptide and PT66,

wana4egdasequent shaki ng. The proceedi ng of t hi BCT/EP2004/003204

reaction is 20 i mrediately nonitored using tine
resol ved fl uorescence spectr-@scopy in a suitable well
pl ate reader. The |1 C50-val ues can be obtained fromthe

Encol 1) 2bSRecnond i AeRmeRERED p it e of bhggriupraceti
[PM [M la&d{( 20% dithanpdithiol,) 5% (Phiomfigdlohnd-3% yWater. The
0. 0107 O. 060

pyri mi di ne- 7 é%?%g‘&%ag%aquﬁﬁ%{eg%oe% Ptﬁpﬁraklvf/ e gePhpse HPLC
6- (2- Br on- phfisatibn 2T hSpufidaginagidldeanyd.2 ny. [OBBIF.CLERZe peak
10 20041 08514 esrPatssib iy bbbl iy proven by MaLDI

Corrpound Na FRsd &r@d‘csp;lpﬁ@obpk [M [Pl\/] 3 1

meso o %ﬁﬁ L o R Ukl M oRoB T pRysfy purified)

hei d ar de &e&@;r&&s&l&ﬂﬁr@hﬁnyl) 2-

pAhneiad EEGiaiceaEe A8l s Piityehats; Wall i 4420-040

aghultinbildeuste’ Iﬁqt(ﬂ h&wrﬂg-spherﬂyBé&araﬁ&:dm&hwl@ukﬁ 2000, -

O %%7 phe l af qu rpléxgcr eémg&@l §o&he Molecular Biochemicals,

g}il?ﬁlﬁ&%ﬂﬁﬂé’ﬂe){ru?c}(aéedsﬁﬂ)rhmk Ephasty TOEM@)s plﬁd%@@ from
al'%lea%ﬁ §84§We l(ijow erlu:rgnedduoresrcel:nrge% ates wasc}:)%rrgi ég tjrgmaF% con.

6- ( 2- Brono- phenyl ) - 2- (3- et hyl sul f anoyl met hyl - 0. 0357
0.1101 phenyl am no)-pyrido [ 2, 3-d]
pyVssaRESEAPtRME ar boxy! i ¢

At first the enzyme is pre-incubated for 15 min. at 15°C in aqueous solution with

corresponding amounts of inhibitors according to this invention. Then the
phosphorylation reaction is started by adding a reaction mixture, containing ATP,
Peptide and PT66, and subsequent shaking. The proceeding of this reaction is
immediately monitored using time resolved fluorescence spectroscopy in a suitable

well plate reader.

The ICsp-values can be obtained from the reaction rates by using a non-linear curve
fit (Excelfit).

Ex-No. Compound-Name ICsp src | ICsp Ick
(bM] | [pM]
1 6-(2-Bromo-phenyl)-2-(4-morpholin-4-yl- 0.0107] 0.0601

phenylamino)-pyrido[2,3-d]pyrimidine-7-carboxylic
acid piperidin-4-ylamide

2 6-(2-Bromo-phenyl)-2-(3-methanesulfonyl- 0.033| 0.1589
phenylamino)-pyrido[2,3-d]pyrimidine-7-carbonitrile




acid am de 3-6 6-(2-Brono-phenyl)-2-[3-(2-hydroxy-

0. 0225 0. 1453 et hanesul fonyl) - phenyl am no] -pyrido

WO 2003/0884pa/r i m di ne- 7- carboxylic acid am de 3- 7PCT/EP2004/003204
6- ( 2- Brono- phenyl ) - 2- ( 3- met hanesul fonyl - 0.0166 0.1126
phenyl am no) - pyri do [ 2, 3-d] -p¢ri m di ne-7-car boxylic
acid am de 3-8 6- (2 Brorm phenyl ) - 2- ( 3- et hyl sul fanyl -

—001 /A 00323 preryrAamno “K’ridc [2,31’]‘] IC TCo ick
pypﬁﬁ"dl ne- 7- car boxyl(‘raén%%"flﬁﬁ ame 50 STC | 150 fc
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ave bee orl bt ai ned |from t e
‘égéur{‘eetga?ﬁﬁ‘ﬂg b F*B‘g%k The |ce0B10]  0.0061

o BT, hz%fo el -Ereat moni| ot oup.
G 1hy|ami bgmmljpﬂ}‘dgm(im 6:yla1?nrrd)qarr;de{2 8roup), the
ﬁ,ﬁg{fg (ijr(l)e_'_%e% 1998l simlar nmean|primary

of ca. 8 per group. The test WO

004/ OSS&%hﬁ@IﬂlEﬁ&ﬁ@ﬂhG&ﬂ%ﬁamrd@l conpounds gr €0.0040| 0.0090

N""QJO(DQJ7—|(I)_'O_'QJ'G D W

e élééf t(;2 \'(')'ni‘d 'pl’ienyD“’Z’-(&'?I d1 3 7! dlffyd’ro“?H""" S} 01113 0.2320
4lambda*6*-benzo|1,4]oxathiin-6-ylamino)-

\]

pyrido[2,3-d]pyrimidine-7-carboxylic acid (2-
sulfamoyl-ethyl)-amide

7-4 6-(2-Bromo-phenyl)-2-(3-hydroxymethyl- 0.0309| 0.0991
phenylamino)-pyrido(2,3-d]pyrimidine-7-carboxylic
acid (2-hydroxy-ethyl)-amide

In vivo assay on tumor inhibition:

To generate primary tumors, HT-29 colon carcinoma cells (2.5x10° in a volume of
100p]) are injected subcutaneously into the left flank of female SCID mice using a 1
ml syringe and a 26G needle. The HT-29 cells have been originally obtained from
the NCI and deposited in a working cell bank. The cells are thawed and expanded in
vitro before use in the experiment. Mice are assigned to the treatment groups on
day 9. For grouping (n = 12 mice per group), the animals are randomized to get a

similar mean primary tumor volume of ca. 120 mm? per group. The test
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0,22% NaCl with an adm nistration volunme of 10 m/kg
based on actual body weights. Treatnent is initiated

wonodags4i®, and carried out until day 30, the PemEP20d€8§03204

of the study. The subcutaneous primary tunors are
nmeasured tw ce weekly, startidhg 5 on day 7 after tunor
cell inplantation, in two dinmensions (length and

or ety R oo Al AP SRR el SPp¥RtLTn §5o% Batine
[g;gﬁ% Na(Cl &Iri]rtjpt h;) [ad'n‘]inixt_raﬁc:i't holﬁm‘;‘e} ofx 1(\'N|mil|ﬂtg bmﬂi gnl ﬁfjtuhlnbody
addi e..bo | all _ani,mals j.s.reco

2t lebyefreelpy s RBAT oLt g sp AR RaiCeh R Hal day
sofndhy studg. Thenambsutaneows ppinzry eamarschrevtiegiueet] twhiCe Beekdyd starting
81 BADg: Ao e e REopy BB v UHER S B using
asn felectrbeic qatipére Mhe dvoburhe dif thatpsimarg toadir darelotilated using the

t ai ni f 1 I o

= BEroe Vifter o Qinel® Bt SRRt R srabRbeiy 2y padition, the
abodypiveiphteofalljanimals 8;recobded @& lemdindarmeeeklyaBindly,ian e end of the
above .for the tr ealt nent gg?ldgll?(gases nmedi at ed by an

i SHAED s IPmersars EFRNE 8R fanily tyrosine

ki nases; - a nedi cament as defi ned above for the

t reat,nent, off cancer;, - the use.of, one or.nore . ;
BB T thegbore Aetribed pharat@icaly IS Prudinibd biglpsisal data,
| tHel gredeqt @vetibn probilesissefuttheoprefetred Raibediraemounds  of

formula | as cell signaling-regulating- and )
ant id PrEIRMEPLCPRIHBE MNE: OL mefs cpuapPmds f formupyloas active

conAgRERnAftofthéFWith phdrflacddiRaly heRpEBIY adpivan@ficer ; -
the use of one ore nore conpounds of forrmula I for the

pr odueflisament asngefined mbave farghe ttrratment afraispasesfmediated by an
di seg b aLRAeBY of btk Ridelliffase€> activation

of sr%ﬁ?gﬁiﬁﬁy tyr ols?{r?e ﬁi{}}g@g ;- t heasﬁs’e of one ore

nmer e medipouents:s défifeadraovafor thotreatmenpofadocti on of

medi canents for the inhibition.of t r grawt h; and - ..
the 6 &SoPT BRE OB MO RSP PEBRTH B PSSl |t T 2 PEPoing kinase
pr oduhibiters; of medi canents for the treatnent of

cancer. 30 The follow ng exanpl es, references are . .

pr ovtPeEeE Afongion mate comagrRds donryiaf at ¢l sighpliagsrrgulating- and

i nv%&inf@lif&nﬁ,gtgggﬁts;scope of which is set forth in the
appended clains. 1t is
- the use of one or more compounds of formula I for the treatment of cancer;

- the use of one ore more compounds of formulal for the production of
medicaments for the treatment of diseases mediated by an inappropriate
activation of src family tyrosine kinases;

- the use of one ore more compounds of formulal for the production of
medicaments for the inhibition of tumor growth; and

- the use of one ore more compounds of formulal for the production of

medicaments for the treatment of cancer.

The following examples, references are provided to aid the understanding of the
present invention, the true scope of which is set forth in the appended claims. It is
understood that modifications can be made in the procedures set forth without

departing from the spirit of the invention.
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understood that nodifications can be nmade in the
procedures set forth without departing fromthe

we piorioss4ed t he i nvention. WD 2004/ 085436 PCT/EP2004/003204

PCT/ EP2004/ 003204 -42- 1) Starting materials Exanple
a -42 -
6- ( 2- Brono- phenyl ) - 2- met hyl sul fanyl - pyri do[ 2, 3-d] pyri m

i di ne-7-carbaxylic acid 5 3.372 g

3—%5?%#4%&%#%¥$|)2 oxopropionic acid in 20 mM DMF were
treated with 4.434 g DBU under cooling and stirred

for 10 mn at RT. 2.728 g 4-am no- 2-
ngﬁﬁﬂﬂéélfanylpyrinidine 5- car bal dehyde were added and

t B2 BrineL $hetfgh- zSﬁﬂeﬂ{y@ﬂlfaaﬁ-}%_érldG 14, grd]{éﬂiﬁntmlse 7atBdxlyidacid

was continued over night at t hen sol vent was
10 evaporated and the residue dispensed in aqueous

89@'731 2 ac@z BRIMAS shea Pl 2ok SPropidic adlll Xh %eml @mwea& trested with

wth eth acetate, then acidified to 2 and again

edtphe B U #nder eaoling gngr stirrephor cH) B 61T G0 8 dsamino-2-

WR{ethyliul f8RYy1 ﬁi\fﬁ@@rcaib%aieﬁ Whe ad'd@& 8 qhd Hiktdr@gdstirred
wi th ‘hot et acet at e. g of the title praoduct
8

weh & thipr 4.3 fsaﬁﬂ’ét{lga‘r’@se?o“ﬁmp? vergrightiat Rk ghen theysolvent was
ex(a%oﬁrt&frﬁ’ncp BR%ilod dﬁﬁémh w Ia&ﬁéaﬁls sQéﬁhhﬁj elrBoratdkANFibA The

i di he-7-car og%llc aci d % NCPBA wer e

d PXtgre s xirpctod wigh et Hﬂté‘ﬁeﬂ’@ﬁlaé&dilﬁfél snaHo? prdjagajn extpacted

fiyitht 81151 oY, €The eRlobGfosH! é)@lta%ts J;Qﬂesdlsr&i Whi Qﬂ'af!\@rﬁted and the
added dropw se to a solution o t he conpound

f FesiAuextrityrated wish ot rpthy yacetate. é,lrﬂ88rg Qb ﬂéﬁ tithg praguqt rwesg thus

mggmuggqhkpﬂﬁguggr 2hrs and the resulting m xture used
directly for the next step. Exanple c 25

6 (2- Brono- phenyl ) - 2- (4-f 1 uor o- phenyl am no) - pyri do
_%Q%QEL_yrinidine-7- carboxylic acid The crude

sofutron fromex. b was treated directly with 0.325 g
p6#t2dirpmongheaihl-2-methydslfinylpytidaf2,3-dipysimidine-Fgarboxylic acid
sol vent was evaporated and the residue purified by 30

chromat ography on silica, CH2Cl2 / MeOH el uent.
Pl gl 0f 70%omGHEA mgrd disselieshin 20emb medndens: ekdorde andl dried by

t h.ﬁﬂartﬁ)ﬁlowxesc;dqﬁﬁl WERdeEOrmd Edbulors WaL deﬁ%gﬁwﬁg to a solution of 1g
met hanol .

of the compound from ex. a in 50 ml methylene chloride at RT. Stirring was

continued for 2hrs and the resulting mixture used directly for the next step.

Example c
6-(2-Bromo-phenyl)-2-(4-fluoro-phenylamino)-pyrido(2,3-d] pyrimidine-7-
carboxylic acid

The crude solution from ex. b was treated directly with 0.325 g p-F-aniline and
heated to reflux for 5 hrs. The solvent was evaporated and the residue purified by
chromatography on silica, CH>Cl, / MeOH eluent. Product containing fractions
were concentrated and the residue triturated with a small amount of methanol.

Yield 0.712 g of the title product.
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Yield 0.712 g of the title product. WO 2004/ 085436
PCT/ EP2004/ 003204 -43- Exanple d

wdd eioftiogsasomet hanesul f oni ¢ aci d PCT/EP2004/003204

6- (2- br ono- phenyl ) - 2- et hyl sul fanyl - pyrido [ 2, 3-
d] pyrimdin-7-yl ester 5 To -a43suspension of 0.43 ng
55% sodi um hydride in 15 mMl NW were added 3.0 g of

6+.( 2- - phenyl ) - 2- et hyl sul fanyl - 8H pyri do[ 2, 3-d] py
rﬁ%%&g%r'-one in portions at RT. Stirring was
C Ainifiuntrde thhnebQlfbnit @tidH(23biomd-PRényl 12-ns@h s ulamylrpgrido[2,3-

cqol ed t,o RT.and 5.85 g of
NaﬁﬁgWVP"B JLEHEY | uor omet hanesul f oni i de) were added.
After 30 min stirring at RT, the solvent was

evaporated .and th residue flash

O Ry e SOl BBl s R gre aced
gBveg B (P Bedmbienl) 2l @ethyRdlfetyl- 8ﬁ’(§ﬁﬁdd 8,3€d]pyrimidin-7-one
6- (2- Brono- phenyl ) - 2- net hy Isglfan yl-p g d

pw PORUGPHAL é&vﬂaﬁ W@s Fendinugg af 4§ C 5ort3ro. mmaheenfth@ pRlation was
dcodlecB ToRTEIRBK.&5 @t bf Wﬁﬂ%ﬁﬁﬁﬂd&%m@ﬁiah%uﬁﬁhm d) were
81 zinc, cyanlde e mxed in 20
??4 3§omél piipring 3 RT \Aﬁ’ﬁoﬁ%\é’n‘lt (vas egamoaatsfiy%nd W@rrémdue
aﬁdﬁﬂe(ﬁlﬂ;dﬂ&hlchfdlﬂzﬁogﬁph* (viled, éthyladdtité Phexbins) WBivABS5 g of the

reHDved b{ vacuum distill ation and the residue
aphed on silica (ethyl 20 acetate /

hexanes). Yield 0.60 g of the title product. Exanple

f 6-( - Br ono- phenyl ) - 2- et hyl sul f anyl - pyri do

[ &X yrim di ne-7-carboxam de 25 0.509 g carboxylic

asldﬂbﬂm - AR HYshiadylt 'ﬁidgy,b- Bmﬁ id¥RE-9-carbonitril
dlssofved in {8 anIﬂQ%HEaA Iﬁgo : fa mlethylcarOnl ¢
chl oroform ate (10 equi val ents) were added and the

”ﬂ@tjl«g’ﬁlfﬁﬁé ﬁbﬁfje{ d, 135)1 ?qt&ralés ?th r b )gllﬂ{&&eﬁg?‘g) Fium (0) and

amoni a were ad m Xt vvarmu

t 8 38b<gn41v@ﬁmféﬁ e nTPFﬂ‘él i 29 anleNME apdskiergd wt $03 for 1 hr.
Winh Bt byl %M@a‘?ﬁifs@%r@me\ﬂaatnﬁrsnrﬁ&fchﬁfn%@d @&aﬁ'ﬁg]‘}lvﬁ{eq\IMP was

extracted | or of orm ar x-d organi ¢ pnases

c nmeeied byt wauemdligillatipn aad ghe eesidneschoematoBiapbed oh|silisa (ethyl
( 8&eRity ) hexanes).
Yield 0.60 g of the title product.

Example £
6-(2-Bromo-phenyl)-2-methylsulfanyl-pyrido[2,3-d] pyrimidine-7-carboxamide

0.509 g carboxylic acid from ex. a and 0.15 g triethyl amine were dissolved in 10 rnl
THE. At —50 C, 1.0 ml ethyl chloroformiate (10 equivalents) were added and thye
mixture stirred for 30 min. 1.50 ml conc. aqueous ammonia were added and thue
mixture allowed to warm up to room temperature. The mixture was worked w.p
with ethyl acetate and water, the water phases were extracted with chloroform am.d
the organic phases concentrated and purified by chromatography on silica (eth~yl
acetate / hexanes).

Yield 0.28 g of the title product.
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acetate / hexanes). Yield 0.28 g of the title product.
WD 2004/ 085436 PCT/ EP2004/ 003204 -44- Exanple g

W®2(02/0816610- phenyl ) - 2- met hyl sul f anyl - pyri do[ 2, Be™kp3on4/003204

i di ne-7-carboxylic acid

(2- met hanesul f onyl am no- et hylgt-am de 5 188 ng of the
product of exanple a were dissolved in 2 m DWVF. 97 ny
carbonyl diim dazole were added and the m xture
stirred at RT for 1 hr. 104 ng 2-

NBkdiwple ﬁlfonylanino et hyl am ne dissolved in 2 m DM
wer e added .dropw se .and Stlrr#ﬂﬁ ﬁ cont [ unued for

h-(giltrpmprRbenghes-Methyisplfany Riaitolhddl pyramisting- iparhoylic acid

U letae sl RshihbRuiy@shaig purified by

chromat ogr aphy on silica, yielding 208 ng of the

title product. Exanple h
6142 nBr FRe [%h&ﬁl\& bf &(aﬂ?ﬁl@xl\&% Hﬁﬂﬂ\bedmﬁrz £9 OMF 3970hg carbonyl

yr|n1d|ne carboxylic acid
(élsljm@ Bowergyadded j amdnthe. wvméfqnyqu)re%r#d%T Aprallooulddt Big 2-

eiﬁ% ls‘%llignylg&l@ndrgt ZFaII{IH@ dﬁ&@@d‘EB 206 DARTRLR A1ded Qr(gggse and
- am nonet Ié%rrolldlne (purchased

fftéfmnAsW%ﬂ@zmlupﬁed Orvvbrhéf ‘elélma conteplgiThe salyentyyaspgvaporated

t hgddr akGuradust Tes?cgleEﬁiﬁ’fﬁyd% chromato raph y on s111ca, gleldmg 208
-Nitro-2, 3-di hydr o- benzo | oxathiin I de

2?&5&75F8@©P¥E@£M and 1.454 g 65@6n|tr|c aC|d mere

m xed at 0C. 2.395 g 2,3- 25 di hydro-benzo [ 1, 4]

oxathiine-4,4-dioxide wer e added in portions at 0C.
irring for 30 mn. the mxture was dil uted

t I t £ t
M A 8189 4 i
c 6i8pd N Barpyrdolilin-g-yhoed§l)epmidet he 8-nitro i somer. 30
Exanpl e i 6- Am no- 2, 3-di hydro-benzo [ 1, 4]
oxat hi i ne-4, 4-di oxide 0.917 ¢
6 ANalogous2to3exdinipjalg,0316emg ®f [thd prtjduok af Ewainipde 4 ,ahd B0Oxhgl €S)-2-

(g&?rpalggt)lyly\ﬁ'i\ﬁBoc-pyrrolidine (purchased from AstaTech Inc.) were coupled
to give 470 mg of the title product.

Example i
6-Nitro-2,3-dihydro-benzo[1,4]oxathiine-4,4-dioxide

2.554 g 66% H2504 and 1.454 g 65% nitric acid were mixed at 0°C. 2.395 g 2,3-
dihydro-benzo[1,4]oxathiine-4,4-dioxide were added in portions at 0°C. After
stirring for 30 min. the mixture was diluted with water and the product isolated by
filtration. Chromatography on silica yielded 1.6 g of the title compound and 0.37 g
0.58 g of the 8-nitro isomer.

Example j
6-Amino-2,3-dihydro-benzo[1,4]oxathiine-4,4-dioxide

0.917 g 6-Nitro-2,3-dihydro-benzo[1,4]oxathiine-4,4-dioxide (from g)) were
hydrogenated in a mixture of 20 ml THF and 20 ml MeOH with 0.90 g 5% Pd-C at

atmospheric hydrogen pressure for 90 min. at room temperature. The catalyst was
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hydrogenated in a m xture of 20 mMl THE and 20 mM MOH
wth 0.90 g 5% Pd-C at 35 atnobspheric hydrogen

w@emgesssss for 90 min. at room tenperature. ThePCHEPL0Y§003204

was WO 2004/ 085436 PCT/ EP2004/ 003204 -45 filtered
off, the filtrate evaporated4and the residue
chromat ographed on silica to yield 370 ng of the

title.c und. Exanpl e 5 . -

o e S GDRBE Alfracs SRR ed aRd b seidaschiamitpggaphed on silica to
4yield 370aag oftheltitlaeempdufd.g pot assi um bi car bonate were
stirred in 200 M DWMF at 10 oC. 13.99 ¢

epi bromohydrin in 10 M DMF were added dropw se and
SEkdmpld& Was continued at 60 oC for another 17 hrs.

DWVE was evaporated and the 10 residue diluted with 50

- smffg‘ylréiﬂta%-ﬂéadbwsz&W acetate. The

conbi ned organi c phases were washed with caustic soda
and water.., dried apd_evaporated. . The crude oily. .
pﬂaébﬁ:é-%gcqﬁ@%f)gamf 41808 petasiivR ‘Z‘Gﬁgﬂi’atf e AlrTEhdn 200 ml

t DMVF St Pe bl 399 gdeaRbhRAyd i 1096l DMFewgRradded 8fdfifise and
cooljng to Rthgjﬁ sol ution is agai decanted from

g
 NeBIngoras configucthat §0¢ fat anerhelof” BrsgDVE pras 8yaporpr apd the

OrebRiu@ dilst @ithis0emll watertah@ drfr@éted twithesth@bicetafe dthe Tdgnbined
not her |iquor was ggﬁfpor ated _and. the resi d

) €
dPEEBIVRRASTNWES WRsEE] BHISnEAUAlG sody andrwalsge drifg 22 (fvaporated.
fl'ﬂthlk' dri@e gdﬂy?pl%@uw aﬂlaglqgéatzegngi b@g 0@- vifth ?zr?@:r Mgtt@meheeand the

itle product. anpl e - r oxyme -7-anm no- . )
1 ﬁwp%@ﬁzw%%@awngolawemg&Rffqr GOQW@&%&F sghption is again
YRR fhorhMnsbAib1abildMafdHe ARk RTHYHB AIRMTEESop BF 0.75 g crystalline
at nospheric pressure with 40% Pd-C at roomtenperature

f &fle Praduct waseobtangd.yTae wether liguerewas grpporied apd rthe gesidue

SVRARIVAL &f 200di¥higtSndhdk Gt WT. tRedihktdnd HRingOfPOUST yielded
Fi nal Products Exanple 1 30

6apathey HAdE prystalling tle prodkst-phol i n- 4- yI - phenyl ani no) - py
rido [2,3- d] pyrimdine-7-carboxylic acid
pi peridin-4-ylam de 62 ngy

E no- phenyl ) - 2- (4- nor phol i n- 4-yl - phenyl am no) - py

6
" ) FroRymEthY S afHlifll- 1% Beklifigyd | ¢ acid vere
duzgg%‘%\?g’&’“%’gz afflibg 1 - terdz 00138 g 4-

4.2 g of the nitro compound from example k in 120 ml MeOH were hydrogenated
at atmospheric pressure with .10% Pd-C at room temperature for 3 hrs. The
mixture was filtered and the filtrate evaporated to yield 3.13 g of the title

compound.

Final Products

Example 1
6-(2-Bromo-phenyl)-2-(4-morpholin-4-yl-phenylamino)-pyrido[2,3-
d]pyrimidine-7-carboxylic acid piperidin-4-ylamide

62 mg  6-(2-Bromo-phenyl)-2-(4-morpholin-4-yl-phenylamino)-pyrido[2,3-
d]pyrimidine-7-carboxylic acid were dissolved in 2 ml DMF. At RT 27 mg 4-
Amino-piperidine-1-carboxylic ~ acid  tert-butyl ester, 16 mg 1-
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35 Am no- pi peri di ne-1-carboxylic acid tert-butyl
ester, 16 ng 1 WD 2004/ 085436 PCT/ EP2004/ 003204 -46

whyarosssbenzotri azole, and finally 26 ng PCT/EP2004/003204

1- (3-di et hyl am nopropyl)-3- ethyl carbodiimde
hydrochl ori de were added and4bhe m xture heated to 50
C. After 5 hrs the sovent was evaporated and the

residue worked . up with t.er d chlo 1 T

PSR carte, Shile, BRME FReq 0 chioaidbis Bhopropyh-3-
o¥thylcatbodiimidéhydidodhiforide werk ad¢doddidahe wixtaraleqtel to SOEQ. After
81 51 B Pemcra; fautird A e gnroRed fp Sl water and
nmekdbiofernnabheashbgroforinagktrand week purifted by dhiforaatography over silica.
sodi um car bonate solution. Extraction with ethyl

acetate and further purification by chromatography .
( 84 bigCat, thishiCd Bhdvivear¥ dpzortied by )stivting] ieXiml dhaddl with 0% ml of a

t( %iglfultigapr : Ch§?1§%aAélgl) ?plt Ih\é gty ]?{l}:t %v ?t\{\l%e%%s %VEI-P(I}}I\a{tRed and

gﬂ%l;;tea vath z(chi’e@ﬁtdsgcﬂiurg Zh'l)zb,on&e%selu(gon. BXiractidn8atH éthykddtate and

ety Positisasiorety aupriayseaptypitiopnCHGE O BN, plient giclded

( d5 mkHf the'tifhe' pldduees aslightdl yellowporidks. 7. 88 (s, 1H),

7.93 (broad d, 1H), 9.07 (s, 1H). Exanple 2

6- ( 2- Brono- phenyl ) - 2-

( 3HREMR(EBAI3, ppin)- PAE ) ﬁﬂr)'én@B-(ay rz'H]gp t2[63,(8[;, 28d), 3.03 (broad d,

ne-7-carpbonitr.i s in .

i 50 OF abiy SR8 T8 Hy: a8 1P Bp2 ch sk B b Sygrlap with

mRT 19), gaﬁ (gl,agzﬁnze (s UH§, e (s 3t1D)) e.rsisl (dpmxy.bntd'(ma(g&ignal,
or r cess .oxidizing r ent was destroye

byHado$& qso”i)ﬂ‘s‘g’z(gﬁij‘dd{fﬁgjt)h%/@gm fl'l?ge and stirring %/or

additional 75 mn. Finally 0.244 ¢

3-.met hlyl sul fonyl ani |l i ne hydrochl ori de were added and
t R8aBex xture was stirred for 1 day at RT. 5 ml NW

We!(8-BHeHROpI1)Si-( 3-fiefthne QMonPL fRenylahine NByABS 2,3 aY -
The mxture was diluted with water, the organi c phase
séha/ﬂ"dlﬂéwe'%rﬁ#bﬁﬁgﬂkd with water. The organi c phase
was concentrated and the residue stirred wth a

m xture of 10 ml nmethanol and 5 water. Filtration

y P mifeef the stagfing metgeak fremex. pinotimd chlgsofarmpayese {reatpdwith 0.22
pg‘&dl?é'nzer?&u]fonyl-fi-phenyl-oxaziridine at RT for 5 hrs. Excess oxidizing reagent
was destroyed by addition of 52 mg dimethylsulfide and stirring for additional 75
min. Finally 0.244 g 3-methylsulfonylaniline hydrochloride were added and the
mixture was stirred for 1 day at RT. 5 ml NMP were added and stirring continued
for one more day. The mixture was diluted with water, the organic phase separated
and washed with water. The organic phase was concentrated and the residue stirred
with a mixture of 10 ml methanol and 5 water. Filtration yielded 42 mg of the title

product as a pale yellow powder.

1H-NMR (DMSO-d6, ppm): 3.20 (s, 3H), 7.49 (m, 1H), 7.55- 7.70 (m, 4H), 7.84
(d, 1H), 8.35 (broad d, 1H), 8.55 (broad s, 1H), 8.63 (s, 1H), 9.57 (s, 1H), 10.92 (s,
1H).
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1H NVMR (DVBSO-d6, ppm: 3.20 (s, 3H), 7.49 (m 1H),
7.55- 7.70 (m 4H), 7.84 (d, 1H), 8.35 (broad d, 1H)

w@2®3/0¢das0ad s, 1H), 8.63 (s, 1H), 9.57 (s, 1HCT/EP2092003204

(s, 1H). WD 2004/085436 PCT/ EP2004/003204 -47-

Exanpl e 3 According to the swithesis procedure

described in Exanple 1 and using the 5 corresponding
starting materials, the foll ow ng conpounds can be
obt ai ned: 3-1

6EkamplieSno- phenyl ) - 2- (4- nor phol i n-4-yl - phenyl am no) - py
rido [2,3- d]pyrimdine-7-carboxylic acid am de 3-2

6- ( 2- Brono- phenyl ) - 2-[ 4- (2- di et hyl am no- et hoxy) - phenyl
amcftﬁhmglﬁ) Ak¢ i s9efhdsis-pibepdikdniddidiibed - inaERaMpleilc and iwding the

c?rzesspaﬁag SWEGRE atsripls. the fellawing ¢ompunski&rr Papbimedsy

rido [2,3- d]pyrimdine-7- carboxyllc aC|d am de 3- 4

6-(2-B h | f ]
[é(ls SR I Rk A DA A DGR M S P
6- ( 2- Bapsywmpidaiyt }:arBo(cﬁrcriEfdrhYlluaé” f amoyl net hyl - phenyl am
1390 o B afr o P DS o oo ) sy mng)
[3 (3 Eyﬂd@%w @]tﬁyﬂﬁﬁ@lukhg&%axynb@fwlaaﬁwg] -
r| (0] rrm carb | acCl
(32 B ﬁﬁfﬁrﬁﬁ%hsng ’HiﬁthVé %Ylféw agh%(frﬂ/ rﬁg%)” p
yrl do [Ppy3midéhed]- EMbbﬁSPHélaei@l-a?mﬁélr boxylic acid am de

63(42 BPYRTRTEMpgyD-3-S-sefammd phearyminmanidai-fo) - py

ri do [ djp3ricsiHindey7- bzﬁbdkﬂi% -aérdGahigexyl i ¢ acid
(2-di met hyl am no- et

63(%2- BPd.?mBrsﬁ@nw 7(&3 mbﬁmlfgwoalwhﬁmmmlﬁ% py

rido [ ggﬁdo[db @Wlfﬂl&ﬁh@ﬂ' ga'rB@fyh@KéiH hfidei d
(2 di hyl am no- et % nhdg -10
63(2- del}rﬁrﬁmghe)ny 3-(2-hy roxy—ethanesulfonyl) phenylamino]-

[4-(2 i ieddy! pls}ﬂnﬁ&h@waam&@nyhaahﬁﬁ&e pyrido
[2,3-d carboxylic acid
( 3=7di t(ﬁyﬁiram%ehwﬁy% {3 i Bpnesfonyl-phenylamino)-pyrido[2,3-

6 (2 Bapse nﬂiﬁﬁﬁw )car%ox;(l&atid%ﬁ@ephenyl am no) - pyrido
yrimdine-_ 7- ¥|IC
y.

pﬁﬁer i gr(ﬁ Bgoy}oaﬁlp@é(l)gz i%meth sulfanyl- phenylammo) pyrido[2,3-
6- ( 2- BupsyRimRiaeidy? -LaBokylicladan i RREVHARL byl R fiidto[ 2, 3

) d]gpyr I6n(12dll3romo henyl
-phenyl)-2-(4-morpholin-4-yl-phenylamino)-pyrido(2,3-

d]pyrimidine-7-carboxylic acid (2-dimethylamino-ethyl)-amide

3-10  6-(2-Bromo-phenyl)-2-[4-(2-diethylamino-ethoxy)-phenylamino]-
pyrido[2,3-d]pyrimidine-7-carboxylic acid (2-dimethylamino-ethyl)-amide

3-11 6-(2-Bromo-phenyl)-2-(4-fluoro-phenylamino)-pyrido[2,3-d]pyrimidine-
7-carboxylic acid piperidin-4-ylamide

3-12  6-(2-Bromo-phenyl)-2-(4-fluoro-phenylamino)-pyrido[2,3-d]pyrimidine-
7-carboxylic acid (2-dimethylamino-ethyl)-amide

3-13  6-(2-Bromo-phenyl)-2-(4-fluoro-phenylamino)-pyrido[2,3-d]pyrimidine-
7-carboxylic acid (2-methoxy-ethyl)-amide

3-14  6-(2-Bromo-phenyl)-2-(4-fluoro-phenylamino)-pyrido[2,3-d]pyrimidine-
7-carboxylic acid (3-dimethylamino-propyl)-amide
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30 7-carboxylic acid (2-dimnmethylam no-ethyl)-am de
3-13

W®2(02/08146610- phenyl ) - 2- (4-f | uor o- phenyl am no) - ppeT/E8P§084/@)3204

-d] pyri m di ne- 7-carboxylic acid
2-nmet h -ethyl)-am de 3-1448§-
é-fg?Brgﬁ% Sheﬁy?)ag1(j rluoro phenyl am no) - pyri do[ 2, 3
- ri ic_ac
R SR ER S DR Mk osuios)-eridedg 3-lpyrimidine-
PCT/ EP2QR&I00E24Hd (3-4B8nethylbmino-2,2-dimethyl-propyl)-amide
?_aflé;/rB rpm ﬁg"e‘)néh%]gﬁb%i@rﬂlf-lgp | ob%y?arymo{npgl]r(ﬂo[a% d]%yl'lmlgme—
g 3i di getdawoaghm&(ﬂa@wmhf I fiyo-ethylpfaplide ani de 3- 16
-(2-Bra en uor o n n
( g]%yr gﬁrﬁ@; i%ﬁﬁi@ fl;gogggﬁly:an%/m;){npyr%lo[a% d]%yl'lml ine-
-ace n mi
Br . - phenyl ) - 2- 2?1 oro-4§ ; Iéhl ido[2,3
?r[gp 2z n%;) 6]&;13&&,@ ug&qg enylamino pglngg[rz
E 2 mzét H}’ﬂyﬁﬁi‘uﬂﬁreel Batbpnyl zﬂeffca%a]z&lel
e uor
S iy E]&L&}PF% e 2 ﬁ%.ﬂssﬁypﬁ Bl bal B2 S lpmidine.
6- ( 2- Bvcuaﬂ;d&pl@mdld cz?.di(rﬂetﬁﬂmmy ahyns«haﬁymhrd@yr i do[ 2, 3

(% Zg)y :rlé{‘?ﬁjir&mon Hgf f‘P g%%l I Chegfﬁaalgng)-gﬁndon 3-d]pyrimidine-
(2 By ofaeby E@adld ca?tbﬁxﬁo lhiéﬂ{y@-'aﬂﬁ@@W ani no) - pyrido[ 2, 3

yr | r? %rgm@h %/ ﬂlggroagf'lenyfa%gxbayg% crim : h3yd pyrlmlgme-
(4 fl uar@rmnwéc&w(1naaeﬂgyxphpt@1dﬁrz4@m3,mmér| m di ne-
7_ 2l bOX&I Iir%m%cb}gjen(y .7[1?4 rt]luoro pl? eny. a?l!llgo) pyrlc)io g]epyrlusmdme-
6- (2 BVQHEJ‘({*'?E@%AI& (2216{04p1|ﬁdlﬁﬂ4-@'1 -BfH§T)Ydraideno) - pyri do[ 2, 3
r.m.adine- calr.no IC ac
(é f% Br{grl}rﬁnw glpené( )h%,@/ ﬂgﬁ{(ﬁgf'le\;lyk@nno) -pyrido(2,3-d]pyrimidine-
(2 erm;d@@ﬁ@ydla (22d{n4etﬁirlhlﬂirﬁr phﬁ&h&la&hﬂphnﬁ&é ido[2,3
yr|n1d|ne boxylic ac
ﬁ 8t ﬁyﬁram%ﬁhqny @/ Iﬂue’f%9“§“3’éﬁﬁ116‘@)'3y12¢° 2,3-d]pyrimidine-

(2- ByofiEsdxpRaNdid m%ttgf‘ﬂcaﬁbdi@d Eﬂﬁﬁyﬂx&[@ no) - pyrido

ri mdine 7-car boxyl i c aci
%dpéﬁl‘?ﬁ}ﬂ H]é‘iqﬂl)l' él*nﬂ&@rquggnylammo) -pyrido[2,3-d]pyrimidine-

2 Bvcuzpad&bﬁcnydla sz(i &M:ﬁﬂ&dt&iﬁﬂﬁlﬁ@ﬂﬁgk@ﬁ&@ do[2, 3
ﬁiflﬁ]dlne carb lic acj

- 2-
S 0 g plsiD- 5 A-flpra gherylaming rpyadel2gdsd pyrimidine-
F (2- Bv%&bﬁ@a@l& f37- chﬁigyﬁbﬁdlﬁhﬁwldﬁﬂbﬁ}l)mﬁ&’é' do
[3

(2
6-
E
6-

._.,-\,_.

3-d] pyrimdine-_ 7-carboxyljc aci

=272- 6x8- I%fqujph@y}? 3-(4fport-phgnyjaminp yreyrido[2,3-d]pyrimidine-
7-carboxylic acid (2-dimethylamino-propyl)-amide

3-28 (S)-6-(2-Bromo-phenyl)-2-(4-fluoro-phenylamino)-pyrido[2,3-
d]pyrimidine-7-carboxylic acid pyrrolidin-3-ylamide

3-29  (R)-6-(2-Bromo-phenyl)-2-(4-fluoro-phenylamino)-pyrido|(2,3-
d]pyrimidine-7-carboxylic acid pyrrolidin-3-ylamide

3-30  6-(2-Bromo-phenyl)-2-(4-fluoro-phenylamino)-pyrido[2,3-d]pyrimidine-
7-carboxylic acid dimethylcarbamoylmethyl-amide

3-31 6-(2-Bromo-phenyl)-2-(4-fluoro-phenylamino)-pyrido[2,3-d]pyrimidine-
7-carboxylic acid (3-methylamino-propyl)-amide
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25 3-27
6- ( 2- Brono- phenyl ) - 2- (4-f | uor o- phenyl am no) - pyri do

WO 2003/08843@yr i m di ne- 7-carboxylic acid PCT/EP2004/003204

(2-di net hyl am no- propyl ) -am de 3-28
(S)-6-(2-Brono-phenyl) - 2- (4--fdouor o- phenyl ani no) - pyri do
[2,3- d] pyrimdine-7-carboxylic acid

DY bt Sl R 6 Bnare-phemiaminghpyede cy sy rimigine-
[2 3-  3Qatayylid 46idl{ P arofplaihex¥-prepylichdide

DY L RS- L fege shemiamyinaiprogolyy drapimigine-

d] pyr 7r6afbox@lic acid fI- bloiﬁélth olidin-2-yl)-ethyl]-amide

t %ﬁgr B%%'O;nﬁftf% i ropnéwiagﬁflﬂb%% [Rdo

[2 3- dH] Imlﬂlrfél-ﬂearbzwlﬁrab r‘idlﬂ@ famide

P%ﬁ/rgggg%lé%n 195> yY)ZdJ(Ag-?ngro -pheny a%l{ng)sgér%go 2,3-d]pyrimidine-
6- ( 2- By aiaEbobledydid ¢ 2afadbit ao.»quany Iyr:)mnlﬁa} pyrido

E% Foor B8 - phergt >o?p§${ﬂu§?ﬁy'a ényPagpino)-pyridol2,3-d]pyrimidine-
6- (2- Bv&aﬂ;dabﬁaadld fﬁ(ﬁﬂrdﬁﬁaoylanma?@yﬁﬁnm@e pyrido[ 2,3

d yrim di ne- carboxylic ac
Y hy P=(gytesa- alileﬁw - -f -ﬂuequphny wagpgn@@@zp -d]pyrimidine-

(R) 6- G 2afdic M@Wkdlfa%ldyﬁ-eﬁ{ywoirﬁrd@henw am no) - pyrido
[2 3- d] prlm i ne-7- rboxyl

pr” ri 83z oo ed)é(l)3 fluoro- pLeny?ammo) -pyrido[2,3-d]pyrimidine-

6- (2- Bl?%dibﬁ@é/dxd (?h{«fmfdr %ﬁipmw am no) - pyrido[ 2, 3
ne- 7-carbox I|c acjd Sl aza- hi c[%clo

-d
élﬁy ;%T@&rogl(ypl}e_rgHT%éX-@ugg) -pheny amlno) -pyrido(2,3-d]pyrimidine-
6- (2- erapacﬁlyﬁ@ydla gi(a(yhﬁﬁd&bpwneawflw@ pyrido[2,3

yrim di ne- carboxylic. acid

-d
B] i dPr{2 ryrrghplpfdyyl) %{ﬁﬁp})m Bhsyiaming ) pyrido[2,3-d]pyrimidine-
(2 Bvctqpad;pﬁwdla (22n{eﬁxanbaﬁﬁ@ylmmyhﬁmeno) pyrido

yrim di ne carboxylic acid
u| édgtﬂqong{-ﬁl}qul)agﬁﬁ-@ugrq;ghenylammo) -pyrido(2,3-d]pyrimidine-
BVQ'I%&?E@A&& (125 Gﬁﬁédhylom A Is%@@byr)%ﬂdéo

yrrm di ne- car oxylc aci d
dﬁd%yﬁfﬁm?pplllfjn}’k?rﬁ -¢&-flugrazphepylamino)-pyrido|(2,3-d]pyrimidine-
BW%&K’E@&’&& (ﬁc&ﬂaﬁqbﬂon@ pgzbﬁeybﬁym _fRidepyr i do[ 2, 3
yr|m|ne 7caro lic acj
é i nPddzRnome-phenyl)ei- POIOaﬁh%mf aguing)-pyrido[2,3-d]pyrimidine-

6- (2- BWQEIH) F?@é’dla [22 1Ay Jﬂoﬂ?feﬁlaﬂps%mﬂﬂﬂbtﬂm -agyfé do[ 2, 3

(R %Qaérg%q n@q‘@bﬂ?ﬁ ocimh a4k phenylamino)-pyridol2-

g (de’ﬁ rllnr’iintlg‘{lw -tarBokfticlac 0 OnmPIRG RN A eR])- AMidedO [
3-45 6p( -Bromo-phenyl)-2-(4-fluoro-phenylamino)-pyrido[2,3-d]pyrimidine-

CD/\l—Oj/'\l—!oj/\
o_ WIN T NI
—~
Uﬁw

*—‘/'\
N\;wrv

7-carboxylic acid (2-hydroxy-ethyl)-amide

3-46  6-(2-Bromo-phenyl)-2-(4-fluoro-phenylamino)-pyrido{2,3-d]pyrimidine-
7-carboxylic acid N'-(2-dimethylamino-acetyl)-hydrazide

3-47  (§)-6-(2-Bromo-phenyl)-2-(4-fluoro-phenylamino)-pyrido[2,3
d]pyrimidine-7-carboxylic acid piperidin-3-ylamide

3-48 (R)-6-(2-Bromo-phenyl)-2-(4-fluoro-phenylamino)-pyrido|2,3-
d]pyrimidine-7-carboxylic acid (pyrrolidin-2-ylmethyl)-amide
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20 7-carboxylic acid
(1, 5-di nethyl -1 H pyrazol - 3-yl net hyl ) -am de 3-42

W®2(02/08146610- phenyl ) - 2- (4-f | uor o- phenyl am no) - ppeT/E8P§084/@)3204

-d] pyri m di ne- 7-carboxylic acid

(4- car banoyl - | H pyrazol - 3-yl-)s0am de 3-43

6- ( 2- Brono- phenyl ) - 2- (4-f | uor o- phenyl am no) - pyri do[ 2, 3

- i b I

T SRRy kS ian gidatog- lpimicine-

6- ( 2- Braatboxhkdydid ¢ BH{pfrazok- MDI-arﬂrdé yl - phenyl ani no) - py

(é%ﬁe[ ﬁ%?a}ﬁohwpélgl n}))qi gﬁpggfog{a g} alnlngo?pyrldo[Z 3-d]pyrimidine-
6- ( 2- Bramebaxpknadid <2n(eﬂ1yﬂ42wpﬁa@élemyﬂ)amla@) pyrido[ 2,3

(g] yrl g(gﬁlﬁ?@fc@}ﬁ’g@%{ﬁ%uoro -phenylamino)-pyrido{2,3-

6- ](2 Bawnmﬁﬂﬁ% )c:i?rzoﬁﬂrgfalcmlqagr aahywbcwprw;)) pyidedo[ 2, 3
ri cal.no ic acid

Ng 6?% &ﬁgﬁﬁfﬁrgm%h% £47f { Ahgrer Bhsylaming); pyrido(2,3-

(S) - 6- dPpyBindidBrepNesBbxyli-acit @lw&mmﬁwydwm A@idepyr i do

[ %&ér | g](ﬁ E)Imrgaa]?eg&l); z@rﬂggg(oy pfleny amlno) -pyrido[2,3-d]pyrimidine-
(R) 6- ¢ ZaBdxiic géncﬂn(ﬂylfﬂet}@flparﬁh&nw am no) - pyri do
r I m

rboxyl.ic a
(éiﬁzroﬁ(a °§1°yP iy -aparakolat Swhemieming)-pyrido(2,3-
PCT/ EPaW{nﬁaﬁ%oﬂcarbaﬁylﬁ a8 [2- (3H imidazol-4-yl ethyl] amlde
6- (2- Brono- phen %@1% 52 fl uo E ganlno
[ 3;63- df- (aﬁrpmqag Y72 ¢4MER ‘PPb4 i plenylamino) pyrido[2,3-
( 1H py HWimlarriéW-'ca%Bb SeticAcS)- plperldm 3- ylamlde
6- ( 2- Bronmo- pheny am no) - pyrido[ 2,3

fl
a]%r P chrqao- pﬂlwf)bézg,-lﬂpgro(ggh@y amlno) -pyrido| 8 3-d]pyrimidine-

(2- met hydarbdiRylyidd oS lididm -YEn&hyly-akide
(S)-6-(2-Brono- pheny?gwgb(4 flgoro %Len&lanino)-pyrido
[2,3- d]pyrimdine-7-carboxylic acid

(% Apgllelly dr oxy-propyl) - ani de  3- 60
- Brono- phenyl ) - 2- (4-f1 uor o- phenyl am no) - pyri do

[2 3 d]pyr|n1d|ne 7- carboxyllc acid

(% goqu%ygc{wgﬁ§ s?ﬁ%tg{ [%r?{agéiglge :H;ggc%lblga in Esiamgle 2 and using the

[ 2913esppndmg istartingveatetigls;7the é(plbmxyg cqmp@umds can be obtamed
(plperldln 2-yl met hyl ) -am de 3-62
6- ( 2- Brono- phenyl ) - 2- (4- nor phol i n- 4-yl - phenyl am no) - py
ridelo [ B; (3-Br@}nqophemfi)dZﬁ@n?orphclbeﬁw11pbem;dardn{02-pyrido[2,3-

(3Hi dg@é%lﬁﬁley -)cargg%ﬁxie co wﬁn fr%lt}?ro -acetic.acl

6- (2-Br am no) - py
ridelo [ B;(3- Et]opyr p}mrd’i)ﬁb-[‘l?%b-dldﬂuﬁg&hlm ahoxy) phenylammo]-

(S)-pi B;fi!lc%g'-(:f]'p%'img%—7-carbonitrile

4-3  6-(2-Bromo-phenyl)-2-[4-(2-hydroxy-ethoxy)-phenylamino]-pyrido[2,3-
d]pyrimidine-7-carbonitrile

4-4  6-(2-Bromo-phenyl)-2-[4-(2-ethylamino-ethoxy)-phenylamino]-
pyrido[2,3-d]pyrimidine-7-carbonitrile

4-5  6-(2-Bromo-phenyl)-2-(3-methanesulfinyl-phenylamino)-pyrido|2,3-
d]pyrimidine-7-carbonitrile

4-6  6-(2-Bromo-phenyl)-2-[3-(2-hydroxy-ethanesulfonyl)-phenylamino]-
pyrido[2,3-d]pyrimidine-7-carbonitrile
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15 3-64
6- ( 2- Brono- phenyl ) - 2- (4-f | uor o- phenyl am no) - pyri do[ 2, 3

WO ojopyss4es di ne- 7-carboxylic acid PCT/EP2004/003204

((S)-pyrrolidin-2-ylnmethyl)-am de Exanple 4 20
According to the synthesi-s pridcedure described in
Exanple 2 and using the corresponding starting

rr%g gﬂi ﬁlss, the foll owi ng compounds can be obtai ned:
4°
6-6¢(2- IBoarmoplxinyliyl-] 3- 2-hydrosyqshylbulfangl)yphephlamihalrpyrido] p3-

rido [ 2, 3- rimdine~7-carbonitrile. co und. wi t h

¢ el rirgines E el a5 e BBl o s Ran AR i

[ 4- (2-di et hyl am no- et hoxy) - phenyl am no] - pyrido [

ég(e’ézg %-g%i%&%%ég%& f 8\2&&3}35&[ lpgrc%_aged from Aldrich, 57-86% )were
[ dis@lvddy v <l didhivtynetans yhdrmdried]by- filstatiolo olét, sddiudh sulfate. 2

r.im.di ne-7-carbonitrile_4-4 6-(2-Bronmg-phenyl)- 2-
P s Pt P Fs S dng rafRn T BB Ga Yo agmol) of the
[ Praxhudt fiow lexdrdplegr i 8 ahbaithlordmethdn& The mixture was allowed to

6- (2 - phenyl ) 2-( 3- net hapesul finyl - phenyl am no) -

O rbagh Mo Rasitdicd perd s AR AT SR aeh o, Pt gY e Thod iApea
Fgélatzl&;l] e @dtl%ﬁydrt])kﬁand fstirrinlg washcontilnuec_l for] 10 min. Excess Iferacid
- (2- r - et.hane - anm nol. - ri do )
ot Queses i afibon oL 4h pbaetifeiads 8 Stng slsnether 20 min
PThe BB B:dd4was bded imxasdihtelySwithout further purification for the

6- gZ- Br ono- phenyl ) - 2-

[ BB dr oxyet hyl sul fanyl ) - phenyl ami no] -pyrido [2, 3-

?IZ),GQBtrﬂﬁFbﬂ'tHéle?ﬂov@ l&bhl@éﬁ' Qctsﬁﬁlﬁhﬂg O_,lé méno%) \6Nere added at RT to a
- et hanes onyl am_np- -am de, )

meelHeR o@fﬁﬂﬁewgo%@taa@-ﬁﬁm@&@wﬁewage@Jﬁ? ghol) in 0,5 ml

Q!dﬁ{l#(ﬁbmeﬁ%ﬁ&@@ﬁe}\&g rhgs th@ gﬁgﬁir?’ evldi Hﬂ‘ttlt_g@ whtth 10 ml di(cjhloromethane
i chlorp hane an ri.e .ration gver sodi ym

8N4 atashecs withy aqgEoRn7estic JEiGH #sh Wik Stufaksd PSSO Desaghpnate

asslatih.l pﬁ;iﬁéati@ﬁobmhﬁ&nazg@?p,b JonOfilitNielRAOSRIGhg fof Ol title

exanple g in 3 m 'dichloronmethane. The m xture was

alPF‘ggv)éH to reach RT and nonitored by TLC. After 20

mn another 0,1 m of the above MCPBA 10 solution were

added at RT and stirring was continued for 10 mn.

&racid was quenched by addition of 30 |

digtyet I8 |vidid f in6)- b B. idine-

Bl PSP 2 O e LB e BB PP S pPimidine

pdrdarhaxati¢ anid {pyrralidin-2-ylmethyl)-amide

Analogous to example 5, starting with 279 mg of the intermediate from example h,
250 mg of the title product was obtained in N-Boc protected form. The Boc
protecting group was cleaved by stirring in dichloromethane with 2,5 ml of a 2M
solution of HCl in ether at RT over night. The mixture was washed with aqueous
sodium hydroxide and water and further purified by chromatography on silica
(CH,Cl, / MeOH 95/5 + 1%NH,4OH ). Yield 127 mg of the title product.
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next step: 0,625 m of the above solution (containing
0,12 mmol) were added at RT to a 15 solution of 22 ny

woredoa/ng23hydr oxyet hyl t hi o) aniline (0,13 nmol) POT/BPH0OHND03204

di chl oronet hane. After 15 hrs the m xture was dil uted
with 10 nml dichl oronet hane -@&2d washed w th aqueous
acetic acid and with saturated potassium bi carbonate

S ' Purification by chromatography on silica
y%’t‘%—ww ng of the title product. 20 Exanple 6

6- ( 2- Br ono- phenyl) 2- (3-net hyl sulfanyl phenyl am no) - py

ri,do 23 yrimdine- 7-car | .

(A5 Pseai o Bl sk HE SRR nE Empls Soaasptoine the

5 costspohding startidyg @7€@rinly, the f(tlhﬁvmgltcanp@.duht@n be obtained:

exanple h, 250 ng of the title product was obtained

in N-Boc protected form The Boc protecting group was

c7elav ed-ByBrehia-phery])- 1+ (4inedrpholarvatyiphenydarhih ol dyridb | 23-
The

l t ht .
Rt SR e LB e Bty dr oxi de and
water and- erﬁd’%p]ﬂerpl);’-i 13- edetlb}ys@ﬂaﬁydn;me@gllragﬁ%)fmcﬁi[% Bca

3 CH2G12 OH,95 9 e 0

S 8‘%(8%581‘)’1“ R e B TE$5004/ 003204

- 33 Ezge(rxpﬁ:en% -pleant)di- n«grrfjcﬁphdsiea syymipheﬁylanmooq:@gdb[a 3-

cr1 usi n orrespondi n

fei G ?éﬁggglc afﬁe&gﬁ'fi %bylgé‘%%%nds gan beg

gbtzgl EGE{Z Iﬁof'nolphenyl) 2-(3- hydrolzlcyrlnethyl phenylagnmo? pﬁldo[)2,3-
-( 2- Br.ano- ol i enyl ami no) -
S A TR TR et e e 4 i

-9 f aBEX)ZLBroﬁioh hen })alr(ﬂ-ﬁle?ha?hesulﬁnyl phenylamlno) -pyrido[2,3-

P g d]’i{%?‘)bdc&ﬁfﬁ‘ézg? Pyt el o' am )Py

(2 6’5U| qulyﬂonﬁi Hén)y})alr(ﬂﬁlellﬁhnzsﬁﬁnyl phenylammo) -pyrido|[2,3-

A RSk 2ol Tenghel oy phery o) -y
( 2- mydBC(KYBI@h{bbeﬂ@mﬂ@S (2-hydroxy-ethylsulfamoyl)- phenylammo]
R S R SHTRAL RS
(2- 8"yd6q&}’Blﬁh{b¥bhe@mﬂ{’4 (2-hydroxy-ethylsulfamoyl)-phenylamino]-

pyrido[2,3-d]pyrimidine-7-carboxylic acid (2-hydroxy-ethyl)-amide

7-9  6-(2-Bromo-phenyl)-2-(3-hydroxymethyl-phenylamino)-pyrido(2,3-

d]pyrimidine-7-carboxylic acid (2-sulfamoyl-ethyl)-amide

7-10  6-(2-Bromo-phenyl)-2-(4-methanesulfinyl-phenylamino)-pyrido[2,3-

d]pyrimidine-7-carboxylic acid (2-sulfamoyl-ethyl)-amide

7-11  6-(2-Bromo-phenyl)-2-(3-methanesulfinyl-phenylamino)-pyrido[2,3-

d]pyrimidine-7-carboxylic acid (2-sulfamoyl-ethyl)-amide

7-12  6-(2-Bromo-phenyl)-2-[4-(2-hydroxy-ethoxy)-phenylamino]-pyrido[2,3-

d]pyrimidine-7-carboxylic acid (2-sulfamoyl-ethyl)-amide

7-13  6-(2-Bromo-phenyl)-2-(4,4-dioxo-3,4-dihydro-2H-4lambda*6*-

benzo[1,4]oxathiin-6-ylamino)-pyrido|2,3-d]pyrimidine-7-carboxylic acid (2-

sulfamoyl-ethyl)-amide

7-14  6-(2-Bromo-phenyl)-2-(3-methanesulfonyl-phenylamino)-pyrido[2,3-

d]pyrimidine-7-carboxylic acid (2-sulfamoyl-ethyl)-amide
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7-5
6- ( 2- Brono- phenyl ) - 2- (4- et hanesul fi nyl - phenyl am no) - p

wQ@roodos42¢ 3- 15 di pyri m di ne-7-car boxylic aci dPCT/EP2004/003204

(2- hydroxy-ethyl)-am de 7-6
6- (2- Brono- phenyl ) - 2- ( 3- met k&Aesul fi nyl - phenyl am no) - p
yrido [ 2, 3- d] pyrim di ne- 7 carboxylic acid (2

65! BRIk £ Fiolpholinsdoy-abrnyiamine LRyTio 2

nyl]pamrmd]ne 7pyzrbd1q{112 a&dd]lﬂyethmmaiulfmy'lammbbﬂhxlbﬂamléa:i d

Y eb SRR £ tribling i ebrptamine LB sk
nyl]_mzménrndine_zg?xhrblcmihgaga d%[fb;@ﬁ]tﬂadbhﬁ-yyem&f)bmmﬂbl c acid
670 B A SRS B yhessernprinaho AR IS by
| plyamﬂé{ f2;3-d](Ib}m;‘hyclhhFlﬁi7f;|<'talﬂl_630x3r}i(‘: iﬂﬁg 0 yihétlkargaulfbnylamino-ethyl)-amide
L R L ek
yd]pﬂ;@{rﬁdﬁre 72bardoppliciatiddR nretRawaulionidrhimosethyl)-amide

R T RS e e S R S RO

pp?mdtﬂ[dﬁn@ pyrifidinexydairisoxgtit acid ZE-SIWtIﬁzﬁﬁﬁylfon@Iah)dhb) -ethyl)-amide

6 {99 Bpéﬁ#grﬁﬂ’é’nwﬁ)HYE 33 PR DY AR B YL 0% T ani no

] dmyﬁinﬁid[n% ﬁcarﬁ])xy@l‘);tratlﬂl (dgﬂéth?n&ﬁlf@@bla{hir@) -@Bylylamide
am
e STy e i b2 Srormer B b PR Pt da

* ﬁ]‘ Eﬁiﬂiﬁféﬁ carbo;lcyhc acid (2- methgnesulfonylammo ethyl) amide .
oxatniln a L1 dO e- car

ofif s cdirom- DD e Py F i gt Hpipbdaed-
Gbé&olﬁr m}mamhﬁwylhnﬂnd)%ﬁmdﬂamﬂp Bftiihe-phamoxie £ (P
yr| d rim.di carboxylic acid
(.‘5_“e ﬂﬁ‘{%‘ af RQeS hybn%‘ﬁ'élevxo 2004/ 085436
P@_Z'?}EPBQQ‘B&E%ZQ&HY})E@[? (ﬂrﬁy%roxy—et Xlsulfanyl) phlenylammo]

rp enyl am n
YRS AR TR R S G,
(2 ZIEEBQQ%H&?H&@MBS? -8 M}'rln aihiyre, 3 Zdikedro- blenzo[l 4]d10x1n 6-

r.ono n 0 nyl anl no

r Vlas?a%wraf Tg;y(hﬁlzraﬁ?én ngd%ﬁm{% gad Qcmﬁz pesullonytario-

[lﬁhg’l)?drﬁlﬁbaZ()l | -yl-ethyl) -amde 5 7-17
Br ono- phenyl ) - 2- ( 3- net hanesul f onyl am no- phenyl am

no) pyrido [2,3-d] pyrimdine-7-carboxylic acid

( 2xamplagnesul f onyl am no-et hyl )-am de 7-18

6- (2- Brono- phenyl ) - 2-[ 4- ( 2- hydr oxy- et hoxy) - phenyl am no
]-pyrido[2,3- d] pyrimdine-7-carboxylic acid

(AcOBERRNES Yhe QPNhATE NRo&Id0Yd Me@Mibd8 in Example 6 and using the

corresponding starting materials, the following compounds can be obtained:

8-1  6-(2-Bromo-phenyl)-2-(3-methylsulfanyl-phenylamino)-pyrido[2,3-
d]pyrimidine-7-carboxylic acid (S)-piperidin-3-ylamide

8-2  6-(2-Bromo-phenyl)-2-(3-methylsulfanyl-phenylamino)-pyrido[2,3
d]pyrimidine-7-carboxylic acid (2-methylamino-ethyl)-amide

8-3  6-(2-Bromo-phenyl)-2-(3-methylsulfanyl-phenylamino)-pyrido[2,3-
d]pyrimidine-7-carboxylic acid ((S)-pyrrolidin-2-ylmethyl)-amide
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7-19
6- ( 2- Brono- phenyl ) - 2-[ 4- (4- et hyl - pi perazin-1-yl)-phen

W b@aiogsade 10 pyri do[ 2, 3-d] pyri m di ne- 7- car boxyPC TVERPN€003204

(2- met hanesul f onyl am no-et hyl )-am de 7-20
6- ( 2- Brono- phenyl ) - 2- ( 3- met hexy- phenyl am no) - pyri do[ 2,
3 d] pyrimdine-7-carboxylic acid (2

h f |
e AR ety ERAB el e Binabydpla-a
Od[@'riﬁmdﬁﬂepyl’:arbb@lhﬁacﬂ C@ﬁmmﬂdhlﬁ:-%\ﬂméthyl) amide

552 BB QRO ot bali L e B AP oY sta et

*arpynkﬁﬁam 1- cal‘bé)}th&ale((R)l ﬁwlhcamznﬁ)neﬂyyl) ginide2, 3- d]

né'tdq angégﬁ}rgﬂfﬂaél?ﬁoxé-%f%i d)loxo %ﬁl Hihydre-2H-4lambda*6*-
6bérzof, @]'matﬂlhﬁ%‘tl)im&d):”py(rﬁiom‘zy,dfci}whrﬁt&ﬂé -$LtaftRylid agkhen

ylan1 rim di ne-7-carboxylic acid
ﬁ&h%éﬁﬂ“ﬁg‘ﬁ raélﬁ*fiﬁglcgtsﬂ%) amide 20 7-24 6- (2
§f70 M6y Q%Mh:ﬁ;li)enyf) -t bt siionylamdnd phenylamino)-

POy PR Eine 3-ar by L Heurraliip Bty sgmide HC salt

( 8-gret han@s(sdptc@ H¥AnARb Pren Fh M d)= (2 Bﬁ)rﬁé@:ﬂﬁ@hﬂ)—%yrl&@[Z 3-

Accordlng syntheS| cedur e descri

Exanpl e 64 “ﬁ‘d farRoxyd PF’géB}Sfﬁﬂ]i“Hﬁ ?sylaﬁﬂ?ﬁbamlde HC salt
materials, the follow ng conpounds can be obt ai ned:

8-1

6- ( 2- Brono- phenyl ) - 2- ( 3- net hyl sul f anyl - phenyl am no) - py
rido [2,3- 30 d]pyrimdine-7-carboxylic acid
(S)-piperidin-3-ylamde 8-2

6- (2- Brono- phenyl ) - 2- ( 3- et hyl sul f anyl - phenyl am no) - py
rido [2,3- d]pyrimdine-7-carboxylic acid
(2-nmet hyl am no- ethyl) -am de 8-3

6- ( 2- Brono- phenyl ) - 2- ( 3- et hyl sul f anyl - phenyl am no) - py
rido[2,3- d] pyrimdine-7-carboxylic acid
((S)-pyrrolidin-2-ylnmethyl)-am de WO 2004/ 085436

PCT/ EP2004/ 003204 -54 8-4

6- ( 2- Brono- phenyl ) - 2- (4- nor phol i n- 4-yl - phenyl am no) - py
rido [2,3- d] pyrimdine-7-carboxylic acid
((S)-pyrrolidin-2-ylnmethyl)-amde 8-5

6- ( 2- Brono- phenyl ) - 2- (4- nor phol i n- 4-yl - phenyl ami no) - py
rido [2,3- d] pyrimdine-7-carboxylic acid
((R-pyrrolidin-2-ylnmethyl)-amde 5 8-6

6- ( 2- Brono- phenyl ) - 2- (4, 4-di oxo- 3, 4-di hydr o- 2H 41anbda
* 6* -



benzo [ 1,4] oxathiin-6-ylamno)-pyrido [2,3-d]
pyri m di ne-7-carboxylic acid

W@ poorogd4dali n- 2-yl met hyl )-am de HO salt 8-7  PCT/EP2004/003204
6- ( 2- Brono- phenyl ) - 2- ( 3- met hanesul f onyl am no- phenyl am
no) - pyrido[ 2, 3-d] pyri m di nes3-car boxylic acid
(pyrrolidin-2-ylnmethyl)-amde HO salt 10 8-8
2- (3- Acet yl am no- phenyl am no) - 6- ( 2- br ono- phenyl ) - pyri d
olLixt 8f Réfexenicesi di ne- 7- car boxylic acid
(pyrrolidin-2-ylnethyl)-am de HO salt WD 2004/ 085436
PCT/ EP2004/ 003204 -55- List of References Ansel
efnseh|H., etppla Phateasertieal Dosagsderms pad DangiDelivegy B@Fq%ﬁh ed.,

Syst ens, @9@ 1.196 aad 9956-P457 196 and 1456- 1457 5

Bj. scar di et _al d C 76 (2000
6Bisqards, 5%?&% Y- oCanﬁsrdReSJ%@%@ G- lﬁe Sm(: )
BiMekrifield, Red 9Prd). FeH2 AmBrSac. Bdp. Bedl. Al (J%zmemds

o3R80Bo ol To s Tt DGO o

PWKDEP‘B@MOOOSZM -56 Patent Clains 1. A conpound of
fw o8 NNNNRL R25( fornula | ), wherein
(wlﬂ@ggg-m—l-al kyl or -C(O-N(al kyl)2, which al kyl
ghegape/1a unsubstituted or substituted with at |east

one substituent selected 10 from -OH,
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-NH(al kyl); -N(alkyl)2; -NHC(O-alkyl; 15
-C(O-NHal kyl; -C(O-N(alkyl)2; -C(O-NH2;

wo Beoabs3aBg - het erocyclyl; 20 - NH het erocycl yl PCT/EP2004/003204

-NH S(0) 2-al kyl;  -S(0)2-NHi and -S(O) -al kyl,

wherei n when said at | east e®é-substituent contains an
al kyl 25 group, the alkyl group is unsubstitued or
substituted with -O4, WO e04/ E§r5n%36 PCT/ EP2004/ 003204
-57- or a group -CN, - = — -C (O

-NH heterocyclyl; 5 -C(O-NHNH C(O -NH2; or

-C(O ANH-NH C(O)zal kyl, which al kyl is unsubstituted
oﬁ( sﬁbcgmﬂoﬂfqéé)}&ﬁrﬂgﬂ\lw al kyl); or -N(al kyl)2; and
10 R2 is hal ogen; heterocyclyl; alkyl;
-NH C(O -al kyl; 15 -NH S(O) 2-al kyl ;

Br

(formulal),

wherein
R' is  -C(O)-NH-alkyl or -C(O)-N(alkyl),, which alkyl groups are
unsubstituted or substituted with at least one substituent selected
from
-OH;
-NH(alkyl);
-N(alkyl),;
-NH-C(O)-alkyl;
-C(O)-NH-alkyl;
-C(0O)-N(alkyl)s;
-C(O)-NH,;
-O-alkyl;
-heterocyclyl;
-NH-heterocyclyl;
-NH-5(0),-alkyl;
-S(0),-NH,; and
-S(O)-alkyl,
wherein when said at least one substituent contains an alk-yl

group, the alkyl group is unsubstitued or substituted with -OH;
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-(CH2)m S(O) 2-NH2; - (CH2) m S(O) 2- N(al kyl) 2;
-(CH2) m S(0) 2-NH(al kyl); -Oal kyl; or 20

WO B(0@pss43@l kyl , wherein when R2 contains an al kg1/EP2004/003204

group, the alkyl group is unsubstituted or
substituted by -OH, -0-al kyl57- 25 -NHal kyl; or
-N(al kyl)2i mis 0, 1,2,3,4,50r 6; nis 0, 1 or 2
30 and phar rrac:?ytrlo% |y acceptable salts thereof. 2.
The conpound 0 la | according to claiml,
wherein 35 R1L is -@(O -NHal kyl or -C(O-N(al kyl) 2,
whi ch al kyl gr oups- (%53_) 2004/ 085436

PCT/ EP2004/ 003204 & URsubstituted or substituted
wth at |east one-GihsNH-bemntocyddl ected from - OH,

QO N ks MO G e 10
-0-al kyl; - het er aCymFY¥H-NH-C(O)-alkyl, which alkyl is unsubstituted or
substituted with
-NH(alkyl); or
-N(alkyl),; and

R?> s halogen;
heterocyclyl;
alkyl;
-NH-C(O)-alkyl;
-NH-S(O),-alkyl;
-(CH2)m-5(0)2-NHy;
-(CH2)m-S(0)2-N(alkyl)s;
-(CH2)m-S(0),-NH-(alkyl);
-O-alkyl; or
-5(O)y-alkyl,
wherein when R” contains an alkyl group, the alkyl group is
unsubstituted or substituted by
-OH;
-O-alkyl;
-NH-alkyl; or
-N(alkyl)2;

m s 0,1,2,3,4,50r6;

n 1s 0,1o0r2;
and pharmaceutically acceptable salts thereof.
2. The compound of formula I according to claim 1,

wherein
R! is  -C(O)-NH-alkyl or -C(O)-N(alkyl),, which alkyl groups are
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-NH heterocyclyl; -S(O2-NH2; or -S(O-alkyl, 15
wherein when said at | east one substituent contai ns an

w@bdoyhss4gs oup, the al kyl group i s unsubstit uedPOI/EP2004/003204

substituted with -OH; or a group -CN, 20 -C(O) -NH2;
- C(O - NH -heterocyclyl; -58C¢(0 -NHNH C(O -NH2; or
-C(O-NHNHC(O-al kyl, which al kyl is unsubstituted

grnd > légsf Ist E;&%Sélgﬁ tuﬁeé]toérslgl'él{}@}lgyﬁ V)lthfg least oNrge sugé{tltl\eﬂt

- (CH2) m S( 0) 2seldidted frortaCH2) m S( O) 2- N(al kyl ) 2; or
-(CH2) m S(0) 2- NH- (al.kyl ); -0-al kyl; or -S(O n-alkyl,
whi ch al kyl groups”dre optionally substituted by 35
-OH, WD 2004/ 085436HP£DMEP2004/ 003204 -59

-0 (C, -A4)al kyl ; | kyl ; or -N(al kyl)2; 5 mis O,
1, 2, 3, 4, 5 or ég(Nﬁ%fB Ps 0, or 2; and
phar maceutical ly a¢I€IeID(t(}1)bilEylsal ts thereof. 10 3. The

conmpound accor di n_gb(tocs_ﬁmmg}l;z,
-C(0)-N(alkyl);;
-C(O)-NHy;
-O-alkyl;
-heterocyclyl;
-NH-heterocyclyl;
-S(O),-NH,; or
-$(0O)-alkyl,
wherein when said at least one substituent contains an alkyl

group, the alkyl group is unsubstitued or substituted with -OH;

or a group
-CN;
-C(O)-NH2;
-C(O)-NH-heterocyclyl;
-C(O)-NH-NH-C(O)-NH2; or
-C(O)-NH-NH-C(O)-alkyl, which alkyl is unsubstituted or
substituted with
-NH(alkyl); or
-N(alkyl),; and

R? is halogen;

heterocyclyl;

-(CH2)m-S(0)2-NHy;

-(CH2)m-S(0)2-N(alkyl),; or

(CH2)m-S(0),-NH- (alkyl);

-O-alkyl; or

-S(O)y-alkyl, which alkyl groups are optionally substituted by
-OH;
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wherein R2 is hal ogen; and pharmaceutically acceptabl e
salts thereof. 4. The conpound according to claim 2,

wddomiges N R2 is norpholin-4-yl; -S-alkyl; OPCEHEBIOU®3204

-0-al kyl, which alkyl group is substituted with
-N(al kyl')2; 20 and pharmaceutsdcal | y acceptable salts
thereof. 5. The conpound according to claim4, said
compound sel ected from .
6- ( 2- Br ono- phenyl| )(S'ég('§-42?gfyﬂ“fyl sul f anyl - phenyl ani no) - py
rido [2,3- 25 d] psWHralklilje- 7- car boxylic acid
((S)-pyrrolidin-2- J hyl ) - am de,

6- ( 2- Br ono- phenyl )- fﬂ% #nor phol i n-4-yl - phenyl ani no) - py
rido [ 2,3- d] pyrimdine-7-carboxylic acid

((S)-pyrrolidin-2-ylnethyl)-an de, 6-

( 2- Br 8ho- ﬁhen{}’nl)’ Eziég?%g’phol i n-4-yl - phenyl am no) - pyri
do [2p3- @] p@risdxi ne-7-carboxylic acid

((R -pyrrolidin-2-ylnmethyl)-amde, and 30

6- ( 2- Brono- phenyl ) - 2- (4- nor phol i n- 4-yl - phenyl am no) - py
ri do[ ZnBphldrmacéuticdilngecdptable balwythéreofci d
(2-[1,2,3]triazol-1-yl-ethyl)-anm de. 6. The conpound
according to claim2, wherein 35 R is

- §( O Thk@hgylind ydebatingdokydimar,oup is substituted with
WO 2004/ 085ﬁ§.6hPlCT/ EP2004/ 003204 -60- -OH NH(al kyl);
_N( al Bheyen Rgis halogensy 5> Nrp- 5 or a group - (O

- NH- phpephdtidacéutithlly acceptable salts thereof.

4,  The compound according to claim 2,
wherein
R* is  morpholin-4-yl;
-S-alkyl; or a group
-O-alkyl, which alkyl group is substituted with
“N(alkyl)s;

and pharmaceutically acceptable salts thereof.

5.  The compound according to claim 4, said compound selected from:
6-(2-Bromo-phenyl)-2-(3-methylsulfanyl-phenylamino)-pyrido[2,3-
d]pyrimidine-7-carboxylic acid ((S)-pyrrolidin-2-ylmethyl)-amide,
6-(2-Bromo-phenyl)-2-(4-morpholin-4-yl-phenylamino)-pyrido|2,3-
d]pyrimidine-7-carboxylic acid ((S)-pyrrolidin-2-ylmethyl)-amide,
6-(2-Bromo-phenyl)-2-(4-morpholin-4-yl-phenylamino)-pyrido[2,3-
d]pyrimidine-7-carboxylic acid ((R)-pyrrolidin-2-ylmethyl)-amide, and
6-(2-Bromo-phenyl)-2-(4-morpholin-4-yl-phenylamino)-pyrido(2,3-
d]pyrimidine-7-carboxylic acid (2-[1,2,3]triazol-1-yl-ethyl)-amide.

6. The compound according to claim 2,
wherein
R' is  -C(O)-NH-alkyl, which alkyl group is substituted with
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-C(O-NHpyrrolidin-3-yl;
-C(O -NH CH2-pyrrolidin-2-yl; or 10

WO G{o@psMby (CH2) 2-i mi dazol -4-yl; and R2 is PCT/EP2004/003204

nmor phol i n-4-yl; -S-alkyl; -0-alkyl, which al kyl group
is substituted with 15 -N(al&yl)2; or

-S(0O) 2-NH al kyl, which al kyl group is substituted with
-OH or -O(C, - mz(ﬁiékyl ;20 and pharmaceutically
acceptable salts theteof. 7. The conmpound according to
claim6, said con@éHbdkggl ected from

6- ( 2- Br ono- phenyl )= 2+,( 4- nor phol i n- 4-yl - phenyl am no) - py
rido [2,3- d] pyrfl\rlré‘gf‘("ﬁ? - car boxylic acid [ 2-
(3H-imidazol - 4-yl )S(O9f-MH,] - anmi de, 25 _

6- ( 2- Brono- phenyl ) - 2- (4- nor phol i n- 4-yl - phenyl am no) - py
rido[2,3- d] pyrimdine-7-carboxylic acid

(S) - pi peri di neBa gtoapi de, 6-

2- Br ono- phenyl ) - 2- ( 3- hyl sul f anyl - phenyl am no) - pyri
t(JIo [2, 3- 8] pzri) rﬁz‘a@é@'gﬁfﬂ‘g‘%&?ﬁy' agi d Y )Py
(S% - pi peri di R 3- ly;@(rﬁ)((JHH-pyrrcr)]lic}in-}yl; ' ohenl )

6- ( 2- Brono- phen -2 (4- ol i n-4-yl - phenyl am no) -
rido [2 3 30 d] %yf‘?@dﬁ%&‘g?ﬂfﬁkw% s >
(2-sul fanmoyl - et hyl@{@nNHE(CH,),-imidazol-4-yl; and

6- ( 2- Br ono- phenyl ) - 2- ( 3- net hyl sul f anyl - phenyl am no) - py
rido [2,3- d]pyrimdine-7-carboxylic acid

(2- suRfamy! - nirplydlin-4311i de, and

6- ( 2- Br ono- phe§1 15}3’-‘ 2- (4- nor phol i n- 4-yl - phenyl am no) - py
rido [ 2,3- d] % ]i’m' di ne-7-carboxylic acid (2

- hydr oxy- et hy®)alkyhitdéh alBf QY623 QdbRBoHad vith

PCT/ EP2004/ 003204 ﬂfly 8. The conpound according to
claim2, wherein Y288 0 - NHal kyl, which al kyl
group is substg(yi-su-wkiyh whidBHlkyl group is substituted with

-OH; or
-O-(CI-C4)alkyl;

and pharmaceutically acceptable salts thereof.

7.  The compound according to claim 6, said compound selected from:
6-(2-Bromo-phenyl)-2-(4-morpholin-4-yl-phenylamino)-pyrido|2,3-
d]pyrimidine-7-carboxylic acid [2-(3H-imidazol-4-yl)-ethyl]-amide,
6-(2-Bromo-phenyl)-2-(4-morpholin-4-yl-phenylamino)-pyrido|2,3-
d]pyrimidine-7-carboxylic acid (S)-piperidin-3-ylamide,
6-(2-Bromo-phenyl)-2-(3-methylsulfanyl-phenylamino)-pyrido[2,3-
d]pyrimidine-7-carboxylic acid (S)-piperidin-3-ylamide,
6-(2-Bromo-phenyl)-2-(4-morpholin-4-yl-phenylamino)-pyrido[2,3-
d]pyrimidine-7-carboxylic acid (2-sulfamoyl-ethyl)-amide,
6-(2-Bromo-phenyl)-2-(3-methylsulfanyl-phenylamino)-pyrido[2,3-
d]pyrimidine-7-carboxylic acid (2-sulfamoyl-ethyl)-amide, and
6-(2-Bromo-phenyl)-2-(4-morpholin-4-yl-phenylamino)-pyrido[2,3-
d]pyrimidine-7-carboxylic acid (2-hydroxy-ethyl)-amide.
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WG ad0te8tuber eof .

5 -NH(al kyl); -N(alkyl)2; or -S(O2-NH2; and R2 is
nmor pholin-4-yl; 10 and pharnmaceutical ly acceptable

wherein R is -C(O-NHal kyl, which alkyl group is
substituted with 15 -OH -Ndal kyl); -N(al kyl)2; or
-S(0)2-NH2i and 20 R2 is -S-al kyl; and

%ﬁﬁ%ﬁeﬁﬁmﬁy AGSEER RIS wheroin 25 R s
C( O wikkekedd kyl , which al kyl group is substituted vvith

- C]—|; H (al k

-SH R (o N gl e SRR, 30

-N(al kyl )2, and ph@Hgeceutically acceptable salts

thereof. 35 WO 20@?«%%@36 PCT/ EP2004/ 003204 -62 11.

The conpound accor claim2, wherein R is
-C(O -NHal kyl, whHN@tkyd)Jo group is substituted with

—S(O)z-NHz; and
R* is  morpholin-4-yl;
and pharmaceutically acceptable salts thereof.

9.  The compound according to claim 2, wherein
R' is  -C(O)-NH-alkyl, which alkyl group is substituted with
| _OH;
-NH(alkyl);
-N(alkyl),; or
-S(0),-NH,; and

R* is  -S-alkyl;

and pharmaceutically acceptable salts thereof.

10. The compound according to claim 2,

wherein

R' is  -C(O)-NH-alkyl, which alkyl group is substituted with
-OH;
-NH(alkyl);

-N(alkyl),; or
-S(0),-NH,; and

R* is  -O-alkyl, which alkyl group is substituted with
-N(alkyl)a;

and pharmaceutically acceptable salts thereof.

9. The conpound accordi ng t o BCEEP2084/003204
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-OH, 5 -NH(alkyl); -N(alkyl)2; or -S(0)2-NH2i and R2
is -S(O 2-NHal kyl, which al kyl group is substituted

wWOowaoh/o8skBs - OH, or -O (Cl-C4)al kyl; and PCT/EP2004/003204

pharmaceutically acceptable salts thereof. 15 12. The
conmpound according to claim-32- wherein R is
C(O) NH- pi peri di n-3-yl; C(O) NH- pyrrolidin-3-yl;

or 20
0 TN B AR 2 1«
nmor phwhr:nemdr yI and pharmaceutically acceptable salts

fmh g; 2 . ]C?’(&)§ ﬁ,\ﬁ(jggpgglfﬂ aﬁﬁ;{ %%?}i) ?sqsugstlt%te%i wr[l]th2 ’

8((8; m:%rol i HDHB- yl ;

pyrr [y
(O - NH- ( CHR) 2- |%d3g"2181”24 vi:and Reis -Salkyl: 35
and phar maceut i calNQallq]:)g;ept abI e salts thereof. WO
2004/ 085436 PCT/ Enﬁ@%@ﬁ -63 14. The conpound
according to cl ai IS
-C(O-NHpiperidin-3-yl; 5 C(O) NH- pyrrolidin-3-yl;

R* is  -S(O),-NH-alkyl, which alkyl group is substituted with
-OH; or
-O-(C;-Cy)alkyl;

and pharmaceutically acceptable salts thereof.

12.  The compound according to claim 2,
wherein
R' is  -C(O)-NH-piperidin-3-yl;
-C(O)-NH-pyrrolidin-3-yl;
-C(0O)-NH-CH;-pyrrolidin-2-yl; or
-C(O)-NH-(CH;),-imidazol-4-yl; and

R* is  morpholin-4-yl;
and pharmaceutically acceptable salts thereof.
13.  The compound according to claim 2,

wherein

R' s -C(O)-NH-pipefidin-.%-yl;
-C(O)-NH-pyrrolidin-3-yl;
-C(O)-NH-CH;-pyrrolidin-2-yl; or
-C(0O)-NH-(CH;),-imidazol-4-yl; and

R2 is  -S-alkyl;

and pharmaceutically acceptable salts thereof.
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-C(O -NH CH2-pyrrolidin-2-yl; or
-C(O-NH (CH2) 2-i mdazol -4-yl; and R2 is -0-al kyl,

wokioahsaBkyl group is substituted with 10 - N(edkyPI0BE/003204

and pharmaceutically acceptable salts thereof. 15.
The conpound according to cl-&m 2, 15 wherein R is
-C(O-NHpiperidin-3-yl; -C(O-NHpyrrolidin-3-yl;
-C(O-NH CH2-pyrrolidin-2-yl; or

-C(O -NH (CH2) 2-imdazol-4-yl; and 20 R2 is

- $£.0) Zhakbrapdayid acabiditg @l dkaiin Z3r oup is substituted with
- OH, of -e%(C1- 4) al kyl; 25 and pharnaceutical ly
accepfvaﬁli}s salts thereof. 16. The conpound accordi ng
to clRimB, wEE)eNH-pipeiidin-; 30 R2 is

mor phol i n-4-yl . ~v-Sal Kyl .. -.0-al kyl, which al kyl
group is substq(tol)tgglaﬂx‘%{?%icyﬂl(sa lkyl )2; or
- S( O 2- NH al ky@(O)wWNHeGHatpyytolidine2Hyl;ios substituted with
35 -OH or WO PCT{ ER2004/ 003204 -64
-0 (Cl- C4) al kyé(;)j3%%@5?‘%%d§a?lfggﬁ??gaccept abl e
salts thereof. 5 17. The conpound according to claim
2, Wﬁer e{sn -O-alkyl, which alkyl group is substituted with

-N(alkyl)»;

and pharmaceutically acceptable salts thereof.

15. The compound according to claim 2,
wherein
R' is  -C(O)-NH-piperidin-3-yl;
-C(O)-NH-pyrrolidin-3-yl;
-C(O)-NH-CH;-pyrrolidin-2-yl; or
-C(0O)-NH-(CH;),-imidazol-4-yl; and

R* is  -S(O),-NH-alkyl, which alkyl group is substituted with
-OH; or
-O-(C;-Cy)alkyl;

and pharmaceutically acceptable salts thereof.

16. The compound according to claim 2,

wherein
R' is -CN;
R* is  morpholin-4-yl;

-S-alkyl;

-O-alkyl, which alkyl group is substituted with
-N(alkyl),; or

-S(0),-NH-alkyl, which alkyl group is substituted with
-OH; or
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Rl is -C(O-NHal kyl, which alkyl group is
unsubstituted or substituted a substituent sel ected

wo eaaos@Bs 10 - NH(al kyl); -N(al kyl) 2i PCT/EP2004/003204
-NH-C(O-alkyl; -C(O-NHalkyl; -C(O-Nalkyl)2i 15
-C(O-NH2; -0-alkyl; -S(O-64Fkyl, and -S(0)2-NH2i

wherei n when sai d substituent contains an al kyl group,

the alkyl 20 growﬁ?@@%stltut ed or substituted

with -OH and and ogen; 25 and
pharmaceutically acceptable salts thereof. 18. The

compoynd AGeardlidgu} % EhahMdbmsabel compound sel ected

from
6- (2- Brono- phenyl ) - 2- (4-f | uor o- phenyl ani no) - pyri do [

(a1 ERyP BRSSPt 07 ©
6- ( 2- Bherar phenyl ) - 2- (4-f | uor o- phenyl am no) - pyrido[ 2, 3

ig]_ %E{lh(r)nxsl gfhcéqg)cﬁﬁ)giéyﬂ G hlc(fll dalkyl group 1is unsubstituted or

6- ( 2- Brtsninrtpha mybs)ituien( seldctaddromn phenyl am no) - pyri do [
2,3-d] pyrimdi ne:(ﬁH_ carboxylic acid

(3-di net hyl am no- propyl ) -am de;

6 (2 Br ono- pheny| )NB{4lkylJ;| uor o- phenyl ami no) - pyri do [

3-d] pyrimdi nezlg ﬁﬂ,)car boxylic acid
(3 di met hyl am no- (f Ret hyl - propyl ) - ami de; WO
2004/ 085436 PCT/ ERRHOG(@PARA4 - 65

6 (2 Br ono- phenyl r o- phenyl am no) - pyri do
3-d] pyrimdi ﬁe)g(%)(ér{)?}%@h cpaci é )Py [
(2 acet yl am no- et ky(Q)-H(alkig),;

(2 Br ono- phenyl ) ( | uor o- phenyl am no) - pyri do [
3-d] pyrimdine- CI&)) I%Hf

-O-alkyl;

-5(0O)-alkyl, and

-5(0O).-NHy;
wherein when said substituent contains an alkyl group, the alkyl
group is unsubstituted or substituted with -OH; and

and
R* is  halogen;
and pharmaceutically acceptable salts thereof.

18. The compound according to claim 17, said compound selected from
6-(2-Bromo-phenyl)-2-(4-fluoro-phenylamino)-pyrido[2,3-d|pyrimidine-7-
carboxylic acid (2-dimethylamino-ethyl)-amide;
6-(2-Bromo-phenyl)-2-(4-fluoro-phenylamino)-pyrido(2,3-d] pyrimidine-7-
carboxylic acid (2-methoxy-ethyl)-amide;
6-(2-Bromo-phenyl)-2-(4-fluoro-phenylamino)-pyrido(2,3-d] pyrimidine-7-
carboxylic acid (3-dimethylamino-propyl)-amide;
6-(2-Bromo-phenyl)-2-(4-fluoro-phenylamino)-pyrido(2,3-d] pyrimidine-7-
carboxylic acid (3-dimethylamino-2,2-dimethyl-propyl)-amide;
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carboxylic acid (2-nethylam no-ethyl)-amde; 5
6- ( 2- Brono- phenyl ) - 2- (4-f | uor o- phenyl am no) - pyri do[ 2, 3

WO ajopyss4es di ne- 7- carboxylic acid PCT/EP2004/003204

car banoyl net hyl - am de;

6- (2- Brono- phenyl ) - 2- (4-f | ue6-phenyl ani no) - pyri do [
2, 3-d] pyrl m di ne-7 - carboxylic acid

(2-di

(2- or Sp IERER D T P Nenb TR s lpyrimicdine 7~

[2i ﬁ cﬂrbmﬂmtmldl(ﬁtacaty}anﬂ@%eﬁrybeaéyidlep acid

me rpanoyl.ne 7 e; .an : : o

o- (2. BB BTy D2 (AT B rempr smyrital2 gy pagmidine 7~
[g,_ 3| cbirbm}}h:lrrantldl(ﬁenéthylamdmohyl)mrgde,l_r ge .

accor BAPrOBRERTRD - af - B mpbitind Ky aR B S Patimidine-7-

6- ( 2- Birboodip heidyhibagroyméthylearnideheny| am no) - pyri do[ 2, 3

;j:j]rrgilhl)f{{l Clglpgg)n%lgﬁn r‘,ﬁg}r ﬁl{i{)ﬁ%aéhenylammo) pyrido[2,3-d]pyrimidine-7 -
6 ( 2- Bfrbﬁxyhp laaﬂ}(B)diﬁe(lﬁ}aiﬂlumlempﬁﬁhydh&mmﬁe,pyr ido [

d |
(2 et Recesa -2 AR e b RSt kpidiiansdpysimidine-7-
(4- L | carboxyi haayllmffzﬂlﬁearbpmbylrl&tlﬁ? aalndé, apgri m di ne-7- 20
car boxyli¢ aci . myl -e ) - anide; o
o (2~ B GitoBRary D S HrRRpihor RN SR 2 gy lpamidine.7-
2 A 3 -h d ]aarbytyﬂiﬁlaﬁild:’( ?-ﬂm_egﬁlahﬁnylprﬁp)&)}hﬁhide.
- hydr oxy- e -am de;
é- ( 2¥Br om%- pheﬁyl )-2-(4-fl uoro-phenyl am no) - pyri do
[ %9 ﬁ The pyrpott fRordingr dl)eﬁihyﬂ gaidcoflpound selected from
ro
(&5 8 BiocBenb A 4 oo phensiammips Ryt daiz ] Ipgimidiae 7 -

[3 g cﬁ%o iclaaildcnlmethzr}caafahmyyhethylaahiﬂe,
| rox
oo S SR - BYp bhenylagnipRimyai i gy midige 7-
g 3 cad']) ng&fclamddB&ﬁctﬁ la i e pydpyl) -afidd;
I ox
%r( A z4 iﬁﬁPPwoP%enprgHwhm% [25ydlpggnyidine-7-

]:arBMi}Pli@adﬂdl’(Q sﬁlfaaoflaétbﬂmm@e aci d
2 h(;é\ sul finyl eth am de; . and
r

OBWeRYAnYD 2 P iosPRersham)e kR H 2 gy ipgg midine-7-
Eg ﬁ garbﬁy)ﬂic{iﬁﬂl (Qﬂryla]{mé‘yaétbﬂ)(-)d{riﬁ@e aci d [2

rox nes L n e
004, BfSbEmOTESEGh i Hebssoherlaping) Pyl Vgr«%l@mandme-%

accor gdirbexyle a@ﬂde(BIHyaroxy -propyl)-amide;
(S)-6-(2-Bromo-phenyl)-2-(4-fluoro-phenylamino)-pyrido[2,3-

(
(
[
(
6-
2,
(
6-

d]pyrimidine-7-carboxylic acid (2,3-dihydroxy-propyl)-amide;
(R)-6-(2-Bromo-phenyl)-2-(4-fluoro-phenylamino)-pyrido[2,3-
d]pyrimidine-7-carboxylic acid (2,3-dihydroxy-propyl)-amide;
6-(2-Bromo-phenyl)-2-(4-fluoro-phenylamino)-pyrido|2,3-d] pyrimidine-7-
carboxvylic acid (2-methanesulfinyl-ethyl)-amide; and
6-(2-Bromo-phenyl)-2-(4-fluoro-phenylamino)-pyrido|[2,3-d] pyrimidine-7-
carboxylic acid [2-(2-hydroxy-ethanesulfinyl)-ethyl]-amide.
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wherein R is -C(O-NCH3)al kyl, which alkyl group is
unsubstituted O substituted 5 wth -NH(al kyl);

wo NoabsssBg 2; and R2 is hal ogen; 10 and PCT/EP2004/003204

pharmaceutically acceptable salts thereof. 21. The
conpound according to clai m-%6,- sai d conpound bei ng
6- ( 2- Brono- phenyl ) - 2- (4-f | uor o- phenyl am no) - pyri do

[ 2, 3- rimdine-7- 1 arbpoxylic acid

(gQ'di ﬁ%f ESYIPB%‘?%AO%%PW%@% l{%% am de. 22. The conpound
accordhegit o claim2, wherein R is -C(O-NHal kyl ,

whi ch_al kyl gr ' titute it mor phol 1 n-4-.yl. ;

20 pyFrol sti nﬁ&ﬂyg@b%{ﬂa‘% C’?‘d;gﬂr%()yr;group {°undibsiitiied or
2- oxosybytitaéd di nyl ;  1-net hyl -pyrrolidinyl;

3H i m dazolyl; .25 1, 5-di nmet hyl - pyrazol yl; or

- NH pyri di nyl ‘,’Vit R2 is hal ogen; 30 and pharmaceutically

acceptabl e salts tNMH(glfl); 23. The conpound accordi ng
to claim?22, said ISP @u.nd sel ected from

6- ( 2- Brono- phenyl )- ?HB' 2’faln80r 0- phenyl am no) - pyri do [
2,3-d] pyrimdine-7- carboxylic acid

(2-mogphol i n-4-yl -ethyl)-am de; WO 2004/ 085436

PCT] ERD00M) 00B3BER: . 67

6- (2- Brono- phenyl ) - 2- (4-f | uor o- phenyl am no) - pyri do

2,3-d I m di ne- b | i [
[ 2. (oobhbhartsgaelencerabie bt hgiepE am ae;

21. The compound according to claim 20, said compound being
6-(2-Bromo-phenyl)-2-(4-fluoro-phenylamino)-pyrido[2,3-d] pyrimidine-7-
carboxylic acid (2-dimethylamino-ethyl)-methyl-amide.

22.  The compound according to claim 2, wherein
R' is  -C(O)-NH-alkyl, which alkyl group is substituted with

morpholin-4-yl;
pyrrolidinyl;
2-oxo-imidazolidinyl;
2-oxo-pyrrolidinyl;
1-methyl-pyrrolidinyl;
3H-imidazolyl;
1,5-dimethyl-pyrazolyl; or
-NH-pyridinyl;

R s halogen;
and pharmaceutically acceptable salts thereof.
23. The compound according to claim 22, said compound selected from

6-(2-Bromo-phenyl)-2-(4-fluoro-phenylamino)-pyrido(2,3-d]pyrimidine-7-
carboxylic acid (2-morpholin-4-yl-ethyl)-amide;
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(R -6- (2 -Brono-phenyl) -2- (4-fluoro-phenyl am no)
-pyrido [2,3- d] pyrimdine-7-carboxylic acid

W@ poorogd4dali n- 2-yl met hyl ) -ami de; 5 PCT/EP2004/003204

6- (2- Brono- phenyl ) - 2- (4-f | uor o- phenyl am no) - pyri do[ 2, 3
-d] pyri m di ne-7- carboxylic-azid

[3 (2 oxo-pyrrolidin-1-yl)- propyl] -am de;
[6 2 g](? @P&&eﬂ%/eﬂggl)é 4@%15(}55%}-1@ I¥OC? pyrlr}loob L4 pyrlmldme 7~
é3( FZTDdEaQB@tthBEéld){E «proapymidaaciidia;1- yl) elthyl ]-amide; ;

en or o- ann 0
2, 5. Bph hrartedhnyiyg- ¢l Gug et e keI
5 m(3t2 hy] pYﬂWlﬂﬁﬂelﬂtd’tb&xyiﬁi )u]illd ep)hyélidmanyldxechyl) -amide;

e uor,0- phenyl.anmi n
AL LTI CING R ——
[62 gpyirbdxﬁc3c1ﬂ| a@fUibﬂlfbMﬂlrﬂ-l-yﬁnpxdlpyl] -amide; ol 2.3

62 B R0 2 (g one et o 00k R ok

(63H‘2| (:BHrS kaéd)(B-)mo@hgh(ﬂle yl@ﬁbﬁ}&) a1115de,
2, 4: d?r(oﬁpmoaﬁ’%@zz %QPW@Q@?@ SSttey Py B midine 7 -
gl g G HBi}‘I‘M'amUl'ﬁiﬂyfrﬂé’tﬁﬂ ﬁfyrbﬁlfdﬁﬁ hy;‘l)—letﬁm | desidand
[ 2( 3- §CSPmer a4 @3?@815&%“5{@ do Pyl B pyrimidine 7 -
((S)- @Mbm}lﬂcdua 2- (wri@ihbwvmnﬂ:mwgh 12Qmide; The conpound

d
i ohodP P Bies - e ueioreess S oo Brflprimidine7 -
- N(al KMB)»%:thhd%Q (313(1@)@&&61@;@)9& ?1]%41&! and R2 i's

nDrpholln 4-y

gr oup®i(@- I%rea@t Phwedz wy ﬂﬂor%@lenm@mg W,léo‘ig,ﬁ ]pynrmdme 7-

phar nBgByLle akidy 1 ScEiaRiB!181-ppdatsl-3- Mgt )ame, and
2oo4/ 0854 6 PCTéﬁ n"‘56004/ 3204 68 25, rr(ﬁound
2% (4 [%é

accor fi(gPremocp 4PHP- elbmbafﬁao)sew Pgrnidine-7 -
6- (2 BJrBHPyH@Q@iHY(kQ) pyrtotidibbiinstHyl)adivide phenyl ami no) - py

rid
24. The compound according to claim 2,
wherein
R' is  -C(O)-NH-alkyl, which alkyl group is substituted with
-NH-alkyl;
-N(alkyl),; or
-C(O)-NH-piperidin-4-yl; and

R’ is  morpholin-4-yl;
-S-alkyl; or
-O-alkyl, which alkyl group is substituted with
-N(alkyl)2;

and pharmaceutically acceptable salts thereof.
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dl py
(2-di
W®2(02/0
rido
-di ne
(4-no

rimdine-7-carboxylic acid

nmet hyl am no- et hyl ) - am de;

&4e60- phenyl ) - 2- (4- nor phol i n- 4-yl - pheny| BI/ERPI00HY03204
[ 2,3 5 d]pyrimdine-7-carboxylic acid (2

t hyl am no- ethyl) -am de§-6- (2-Brono-phenyl) -2-
rphol i n-4-yl - phenyl am no) -pyrido [ 2,3- d]

P I P st B 24esidcaprpndslstist fom

[4 (2
[ 2, 3-
(2-di
6- ( 2-
ridof
pi per
6- ( 2-
rido
(2-me
accor
-C(O
-C(O
or 2
R2 is
salts
sald

233
plper
(S)-
[25-3
plper
6- ( 2-
2,3-d
pi per
- 69

27.

6QRQIrhmbé{iheﬂ91)€t-@Omybhybhl?fﬂwlwbmﬂ}mlrﬁymyﬁdoﬁ 3-
%yﬁ%{lgﬁe-?-c ?Wf? ggggf%l kr(r:ler%éfammo ethyl)-amide;
@r(mmlbefmehyl)& (Mnmmﬂmu -ji-phetlylaphiad y-pards{a)3- py
gm%ﬁmgll%y ;n’faﬂg gﬁ ac18 ?E gthlyl%mmo %thyl) amide;
Br(mOmepbén)'P)& (ﬁnﬁepttwn&wyf-? yldpiiao y-pasdeia)3- py

e Fmnidie o B A48 By siror By B miding

@(B%rbﬂlocﬁlﬁ:lnm)&- Mﬁﬂﬁth?lanﬁhol&ho )- henylammo

mﬁmﬂ ?{ E’))ﬂ‘y ‘339? 7 ‘?ﬂ%"éo‘%ihg@ H &“%hgmq -¢thyldgmide;

6-(3Bsiot pHeal) V- {4r ol clinkdly)- ph&iylamiNo ppldidld [2;3-
al ogen; 25 nd pharmaceutical |y acceptable
d{iErgie HearbaRUC At TR RN ol ai m 26,

GQHHQUH%hﬁﬁJn?DIZEGB gfelg‘{}ﬂlsu(fﬁi)yl I%)hen lamino)- pyr1do[2d3— :
I ono- en oro en 0] rao
Aot heokE ety Boge ety itk

|d|n 3-yl am de;

2- Br ono- pheny].) 4-f| uor o- phenyl ani no) - pyri do
fcwpmﬁeqﬁ%rdw&@r%m’. c acid

WlkRin3- Yl am de
Bf onp- phenyl) - 2- (4-f | uor o- phenyl ani no) - pyri do [

F pyBi mi Gy NH ]éfé?‘l% Yic acid
| di n- 4- yl o )deH-MO-2004M185486 PCT/ EP2004/ 003204

-C(O)-NH-NH-C(O)-alkyl, which alkyl is unsubstituted or
substituted with

-NH(alkyl); or

-N(alkyl);

R s halogen;
and pharmaceutically acceptable salts thereof.

The compound according to claim 26, said compound selected from
(R)-6-(2-Bromo-phenyl)-2-(4-fluoro-phenylamino)-pyrido(2,3-
d]pyrimidine-7-carboxylic acid piperidin-3-ylamide;
(S)-6-(2-Bromo-phenyl)-2-(4-fluoro-phenylamino)-pyrido[2,3-
d]pyrimidine-7-carboxylic acid piperidin-3-ylamide;
6-(2-Bromo-phenyl)-2-(4-fluoro-phenylamino)-pyrido(2,3-d]pyrimidine-7-
carboxylic acid piperidin-4-ylamide;
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1- [6-(2-Brono-phenyl)-2-(4-fluoro-phenyl am no)-pyrido
[2,3-d] pyrimdine- 7-carbonyl] sem carbazi de; 6-

W@ 2008085986 phenyl ) -2- (4-fluoro-phenyl am no) -pyT/ERI®0§/003204

2,3-d] pyrimdine-7- carboxylic acid
N - (2-di et hyl am no- acetyl) ~logdrazi de; 5
6- ( 2- Br ono- phenyl) 2-(4-fluoro-phenyl am no) - pyrido[ 2, 3

(g] % ﬂg‘l(gﬁf Bg}o %lfe?}g’ %%{%-hlé?ﬁod%henylammo) pyrido[2,3-d]pyrimidine-
(S)- 67(C2Pb5h¢lﬂmfmh&bgdlde;2 (4-f 1 uor o- phenyl ami no) - pyri do

E’)Z/ . rsog ](%r%%r q"g:gxy]a eZ Ca Elu(())r)(()yll)henyl%mmo) -pyrido(2,3-d]pyrimidine-7~
(R) - 66&(&0)&110ﬁﬁdﬂﬁqaydlbneﬂty(#mhbmét@})maadumﬂ no) - pyri do
EJ)Z/ r ‘r?’;)ﬁ](g—lq%l)@pzé ]S-ei]& Huoro -p enWammg) -pyrido[2,3-d]pyrimidine-7-
6- ( 2- Bfrbmdlbhaﬂ)(ll)mélhﬂ%lf)érhﬂiﬁok fAhamidgmn no) pyrido [
2, g g ﬁ)-%@t- g(grlg)g)ephZ%ﬂf—g—e(q Iré) %h%g}lflgm nlo) -pyri oFi § yelo [

(2 @Wﬂiﬁnﬂﬁﬁwta)rbaxy(héaflﬂwmhﬁﬁﬁﬁyla&ﬁﬂﬂo) pyrido

2.

6 H

E 1H b&%)ég%é I O%IP)U %H’}' ]aé {41§X(Y enY arnlno) -pyrido[2,3-

6- ]( 2- Bytienigine Ty tarbe@xylid atid petrolipimeylaaiideo) - pyri do[ 2, 3

( %kg}lﬂég}%pg}}egiﬁ thgfsé{l!?r%aﬂ?et%langﬂﬂ) pyrido[2,3-d]pyrimidine-7-
g (3 2- Ea{rbﬁiﬁyhﬁBaﬂ)(h)aza?b(cﬂrclb[ZJDB}ZJCQBG/mythIHeOO) pyrido [

(4- cabt by merbBsgy 2, B Doty hebuRemino ppyido 2 rlpyrimidine. -

COWDOthomleahdl(mH Ibﬁafdl&)g) lamldeaher ein R is
ol.ln

(o F e oo Ry A Tubioaphet it sp jdnl R Ipgimiine-7-
gr OUpcaerxyﬂh'clé}z’lH 2 =npét) - 212l gyydzol - Yo\lw)tﬁhmem R2

cont ai s an al the al k rou
insub&tAUHPER- ngﬁ fﬁflﬂ?r@apkw ifo) gy éﬁh%dluewnmafle 7-
- N(al katbdilic AtidS 4 Qarbhmodl- lﬁrpy"l'az&—%’ﬂ)-@mlde

28. The compound according to claim 2,
wherein
R' is  -C(O)-NHyand
R’ is  morpholin-4-yl;
-(CH2)m-S(0),-NH-(alkyl);
-(CH3)m-S(0O)2-NHjy; or a group
-O-alkyl, -S(O),-alkyl,
wherein when R’ contains an alkyl group, the alkyl group is
unsubstituted or substituted by
-OH;
-NH-alkyl; or
“N(alkyl);

m is 0,1,2,3,4,50r6;

n is 0,1o0r2;
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w{a be4ogsrpound according to claim 28,

nis 0, | or 2; 35 WO 2004/ 085436 PCT/ EP2004/ 003204
-70 and pharmaceutically acceptable salts thereof. 29.

sel ected from
6- ( 2- Brono- phenyl ) - 2- (4- nor plioki n- 4-yl - phenyl am no) - py
rido [ 2,3- 5 d]pyrimdine-7-carboxylic acid am de;
6- (2-Br - phenyl )#.2-
2t (oot SR ﬁ?‘ﬁ%llyeﬁ%sz%l? S no -
pyri do[ 2, 3-d] pyri m di ne-7-carboxylic acid am de; 6-
( r he
%9 ( S?Hg'f(ﬁ? lﬁ‘r(# %ﬁ%dl%té)rﬁﬂl%qﬁiﬁld E)w?%d[liseéecte from
pyrl nBQBJB&oﬁroqﬂ’(anb}w (4cndeplebl@d-gb phérfylamino)-pyrido([2,3-
ono-.phe 4- syl f appyl - phenyl am no) - pyri do
[2 3 lﬁlr?leg%ﬁ%bWil&laﬁlg 5% acid ani de;
6- ()2 Br(mﬁioﬁ{oephdn)z})%[@(Mkﬁwﬂmhbeeﬂmadyb‘@hhwlamhehyI am
i no i m.di ne-7-carbpxylic acid
i HepTrdel O3 B it R o s 456 Sk
(2- hydif(mﬁtoﬁioh[ﬂibﬁﬂ)lﬁ @tiehyisuéfayyl gilendhminkd-pyrido[2,3-
pyrldg a j nl) e- 7-.carhoxylic acid am de; and
6- ( 2- BIRYHGUISHy At W?éaﬁgtaﬁﬁ ®sul f onyl - phenyl ani no) - p
yri d06-[(2~23r8m0dﬂr}£l?y‘1lyl)m th-nefamoyphenpdmmonpyedalzide. 30.
The cg%ﬂ_ 8 Bﬂ’&?to cIaamZ 20 wherein R is
1”§ icacidagnds g alkyl: or a
gr oup6 -(Q- BibkwLpheMy])CZ‘-t(ﬁhieyﬁylglllf@myin&thlﬂspmﬁﬁammced or
Isgbgt : {’I'I%Cﬁgébg g@r1m1d1ne-’7 caNaoxch Xac’l amlde, -Nalkyl)2i - n
6-(2-Bromo-phenyl)-2-[3-(2-hydroxy-ethanesulfonyl)-phenylamino]-
pyrido(2,3-d]pyrimidine-7-carboxylic acid amide; and
6-(2-Bromo-phenyl)-2-(3-methanesulfonyl-phenylamino)-pyrido|2,3-
d]pyrimidine-7-carboxylic acid amide.

30. The compound according to claim 2,
wherein
R' is -CN;and
R? is morpholin-4-yl;
-S(O)n-alkyl; or a group
-O-alkyl, which alkyl group is unsubstituted or substituted by
-OH;
-NH-alkyl; or
-N(alkyl),;

n is 0,lor2;
and pharmaceutically acceptable salts thereof.
31. The compound according to claim 30, said compound selected from

6-(2-Bromo-phenyl)-2-(4-morpholin-4-yl-phenylamino)-pyrido[2,3-

d]pyrimidine-7-carbonitrile; compound with trifluoro-acetic acid;

sai d conpeCIEP1094/003204
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and pharmaceutically acceptable salts thereof. 31. The
conpound according to claim 30, said conpound sel ected

WO c@AnN85436 PCT/EP2004/003204

6- ( 2- Brono- phenyl ) - 2- (4- nor phol i n- 4-yl - phenyl am no) - py
rido [ 2,3- 35 d]pyrimdine~71carbonitrile; conpound
with trifluoro-acetic acid; W 2004/ 085436

PCT/ E 4/ 003204 ..-7 . .

o ( 2- B GSOBRERRANYDZ Camphensiioar hsagHany Paidal3s: o
yri dod[Bridniditle- Pyarbonitiilag- 7- carbonitril e;

6- ( 2- h

s (PP aRRcaRRamD 2 Ko icsmiamping-athep)-Phegimino)-

[2 3 gyridoiej3rd g Asrdine ar ebuditrilée; 5

oS e Ry el s shytran- AP ybralisolprridgl23

I M fPyrienidinean-baboiitriles ;

%]2 E“g%gﬂ%’)@] - Fidlaing e SR raRor Bridchz s

2 arpymlﬂhﬁn;yharbamiriﬂeﬂet hanesul fi nyl - phenyl am no) - p

d (2,%0 12&%&{)? r‘g melghanesu fsllnyq -p e¥1}rrllarln?no) pyr1do[2 3-

(Zde@&Mma barbesiglilendd ) - phenyl amino] - pyrido

12, o S s 02 DR L T, SETREHRS .
O @ngayhhhcaezc% dad R2 is hal ogen;
hgg e)r ggig%(l([yl ]%20 al (klyl)7 : N-Clit(rO) al kyl ; )

-N-S(O) 2- aIkyI - (CH2) m S(O) 2- NH2;
- BEH2 TR %rﬁ)aaurwﬁdc&du) fo cldm 1,( CH2) m S(0) 2- NH- (al kyl ) ;
- O al k¥1ere1 or -S(O" yl,

n .

6-
[4
py
6
6-
yr
6-
[3
[2

R' is  -C(O)-NH-(CH;),~NH-S(0),-CH3; and

R* s halogen;
heterocyclyl;
alkyl;
-N-C(O)-alkyl;
-N-§(0O),-alkyl;
-(CH2)m-S(0)2-NHp;
'(CHz)m'S(O)z-N(alkYI)z;
-(CH2)m-S(0),-NH-(alkyl);
-O-alkyl; or
-S(O)p-alkyl,
wherein when R® contains an alkyl group, the alkyl group is
unsubstituted or substituted by
-OH;
-O-alkyl;
-NH-alkyl; or
-N(alkyl),;

m is 0,1,2,3,4,50r6;
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wherei n when R2 contains an al kyl group, the alkyl
group is unsubstituted or substituted by 30 -OH,

wo Beoabs3aBg - NH-al kyl; or -N(al kyl)2; 35 m i SPOI/EP2004/003204

1,2,3,4,5 or 6; WD 2004/085436 PCT/ EP2004/ 003204 -72-
nis 0, 1 or 2; and pharnmaceuRi-cal |y acceptable salts
thereof. 5 33. The conpound according to claim 32,

sai d corrpound seI 2ct ed from

6- ( 2- Br on¥- ph 2. (4- nor phol i n- 4-yl - phenyl am no) - py
rido [ 2,3 d] pyrlmdlne7carboxyllc acid

(2- met hangsul fo mnoehy
6- (2- @i‘% quTi’éﬁ‘ff?/C)a ]Fﬁ%#fetgﬁﬁef’gnyl am no- phenyl ani
no)-pyrido [2,3- d] pyrlmdl ne-7- carboxyllc acid

( %% r2re EF% %ﬁgﬁgﬁ{} lcg url]go foc EI;}KI gZ sgcq] compound selected from
[4-( 26*12@13@% ﬁlﬁehm)yz {pasrphelii-ag)-pheyylidind) pyddo[2,3-

((j]2p¥nr9 lé%l me_ - rgm(%]&'a&dﬁ%ﬂletgﬁ{lﬁglfonylammo -ethyl)-amide,
6- (2- Bf(QrBl'oﬁﬁ)eﬁb{én)y})Z% d %&Mﬁllﬁﬂl&hﬁilﬁ@fp&éhﬁaminoﬁéﬁyhdo 2,3-

- phenyl am n carb I'i
oG Bl bR sk B ps O S o Gay ) amide,
Fz( g Br(grmnahﬁglyérbyt)&? (ﬁ{znhtyh\chy PR b Ber ylhimBY-plyEldo [ 2,3-
ri i n car
(2- neaiiaﬁp%%ld{p'reJnﬁme‘)ﬂ{S aé@@rf)leéﬁweﬂonyhmmo -ethyl)-amide,
2- (3- é\qgtlyrbam pleergbeziyziwrmhqunﬁ&aﬂﬁqnﬁ)@hemmm@yx| d
o [2,3- &é[g |md|n§l'n7 cargox AN a i d
(2- mePR4 wfné Y- ic apid methanesulfonylamlno ethyl)-
6- ( 2- Bmed®- phenyl ) - 2- (4, 4- di oxo- 3, 4- di hydr o- 2H 41anbda

Egnzggﬁzﬁrem -PhsDa2 {3 -mathsy-pRenyaBino)seajqn) #-81A] ayidine-

7-car b@syﬁd h@é‘dldj(z h{%thalﬂl@ﬁﬂfdﬂ?laﬁﬁ% eyl Lanideo- et hyl )
-am de, Br omp- pheny

[ 3- (z2r{9zﬁf@ Iétnﬁyﬂ’}?@v’]tag}ﬁ?%é hrgmarkhieayD-pyrido[2,3-

pyri dﬁL}?y‘rﬁnﬂhﬁW ti%@kﬂﬁ-azrdqatrh@emhésﬁlfaﬁymmno ethyl)-amide,

(2- et (%nBer%umlof Sﬂgrlly?)rg r(]éi) 4- dlcl;])glol %4 dlh}EHI‘O 2H- 4{]ambda*6*
benzo[1,4]oxathiin-6-ylamino)-pyrido[2,3-d] pyrimidine-7-carboxylic  acid
(2-methanesulfonylamino-ethyl)-amide,
6-(2-Bromo-phenyl)-2-[3-(2-hydroxy-ethylsulfanyl)-phenylamino]-
pyrido[2,3-d]pyrimidine-7-carboxylic acid (2-methanesulfonylamino-ethyl)-
amide, and
6-(2-Bromo-phenyl)-2-(3-hydroxymethyl-2,3-dihydro-benzo[1,4]dioxin-6-
ylamino)-pyrido(2,3-d]pyrimidine-7-carboxylic acid (2-methanesulfonyl-

amino-ethyl)-amide.

34. The compound according to claim 2, said compound selected from
6-(2-Bromo-phenyl)-2-(4-fluoro-phenylamino)-pyrido{2,3-d]pyrimidine-7-
carboxylic acid (piperidin-2-ylmethyl)-amide,
6-(2-Bromo-phenyl)-2-(4-methanesulfinyl-phenylamino)-pyrido(2,3-
d]pyrimidine-7-carboxylic acid (2-hydroxy-ethyl)-amide,
6-(2-Bromo-phenyl)-2-(3-methanesulfinyl-phenylamino)-pyrido(2,3-
d]pyrimidine-7-carboxylic acid (2-hydroxy-ethyl)-amide,
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25 6- (2- Brono- phenyl) - 2-
( 3- hydr oxynet hyl - 2, 3-di hydro-benzo [ 1, 4] dioxin-6-

W baamogsaye pyri do[ 2, 3-d] pyri m di ne-7- car boxyl i cCP@/EP2004/003204

(2- et hanesul fonyl - ami no-et byl )-am de. 34. The
compound according to claim?2; said conpound sel ect ed
from 30

6- (2- Bf(mome;l‘hén}'})% (34€2f hmbxv“ﬂmhvllfﬁmﬂbbhmarﬂow 3

ig? SgH’rga(ﬂhg %‘]Pﬁré ‘§) yl It@é{)’lcc acid (2-hydroxy-ethyl)-amide,
6- ( 2- Br(QIBroflvehEnyt) 2- 44(mhydram)esuhlyrsuma«heﬁhphydmmO)--

3(/r2| ﬂ?aﬁr&aizé?#% 'ﬁn‘?'a Caf‘boxcf ﬁ%k#oﬁ}sﬁgm’-shya amide,

(3- rreshaxmsmogpmm)m:wmemeamﬁmrpheﬁylaﬁuﬁ)):ﬁndo[z 3-

Oy iR idings  SerRare 2 stumodsing -amide

PCT/ ER20@Bt6R{3z21hyl)=2- (733methanesulﬁnyl phenylamlno) -pyrido|2,3-

ﬁyl‘inﬁipaflmlﬁhe"?y s Al ) i

( 2- hygr(@xBtogiobytenyhra-fie (2- h@dr()iy Bﬂﬁﬁ?) PR&eRming}- pyndo[z 3-
5 S AR e E%ngyh%%g@rspﬁ Ry ahide, BAd ' 9°

(2- hyQI(QJBfoﬂiohp/ﬁe)n m- (ZBime5hanesulfon phenylammo) yndo (2,3-

6- ( 2- hen than sufln - amno) p
yr| do [ 7y93rr WE&C&@ 12y ?araszvr%t% be%w

(2-sul farmyl et hyl ) - am de,

2- Brono- phenyl ) - 2. ( 3- net. hanesul fi nyl - phenyl ani no) - p
yla?(’do [’ego@Po‘b‘} WPHIWWQ&’?‘T’C]M boxylic acid
(2- sulhaegy! - et hyl ) -am de, 6-(2-Brono-phenyl)-2- [4-
(2- hydr oxy- et hoxy) - phenyl am no] -pyrido [2,3 10
d] pyri m di ne- 7 carboxylic acid
(2- suRft ampy! - |-NHiE'Ikﬁewhﬁﬁ(ilkl roup is substituted by
6- (2- Br ono- phenyl) (3-net hanesu%fony - phenyl anmi no) - p
yrido [2,3- d] pyererl ne- 7- carboxylic acid
(2-sul fanoyl - et hylg(ea .; 35. The conpound accordi ng
toclaiml1l 15 V\,herel is -C(O-NHal kyl, which
al kyl group is suB‘éflr?Ll“H{‘Edele‘d OH -S(O)2-NH2; 20
pyrrolidin-2-yl; and R2is -NHC(O)- ;

R*> is -NH-C(O)-CHs;
-NH-S(O)z-CH3;
-CH2-OH; or

R? is fused to the phenyl ring to form a 4,4-dioxo-3,4-dihydro-

2H-4lambda*6*-benzo| 1,4]oxathiinyl moiety;

and pharmaceutically acceptable salts thereof.

36. The compound according to claim 35, said compound selected from
6-(2-Bromo-phenyl)-2-(3-hydroxymethyl-phenylamino)-pyrido[2,3-
d]pyrimidine-7-carboxylic acid (2-hydroxy-ethyl)-amide,
6-(2-Bromo-phenyl)-2-(3-hydroxymethyl-phenylamino)-pyrido[2,3-
d]pyrimidine-7-carboxylic acid (2-sulfamoyl-ethyl)-amide,
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-NH S(0)2-CH3i 25 -CH2-OH, or R2 is fused to the
phenyl ring to forma 4, 4-di oxo- 3, 4-di hydro-

wWQbkbodhssabala* 6* - benzo [ 1, 4] oxathiinyl noiety;PamnEP2004/003204

pharmaceutically acceptable salts thereof. 30 36. The
conpound according to claim3b; said conpound sel ect ed
from

6- (2- Br - phenyl )= 2- (,3- hydr gx t Qyl s phgn i _no) - pyr
P e A e A
g 2- hyﬂérQ&Mﬁﬁ]bh?thbinmwﬁinéﬁrpyrido[263-|d]pyrl;imid}ne-%car;)oxylic a(cjid

2- Br ono- phen - 2- (3-,hydr oxynet hyl - phenyl am no) - pyri
o [ ngﬂﬂ§§“H¥E¢Wﬁﬁ1 fre- 7- carboxyl i c acid
é éT ? usfz(%oerliyﬁrg Zﬁéiibll))-227323',41&0)(8\13,/E-Qﬁﬂyﬂﬂfiﬁl‘ﬁﬁambda%*-
6- ( z.E%reﬁbﬁ%ﬁéﬁgiwzézﬂmiw)-c%%éslzs?-&ﬂ RIS Teehoxnisdgid
*6* - [eRlidin-1-ylhetb¥ytaniidoHEI ydlgm no) - pyrido [ 2, 3-d]
glylr:c 21 h ;.I%_e}ém?_ (_:H,al;e?loﬁ,%lzljb?m%t Ia(rjxesuqfonylamino-phenylamino)-pyrido[2,3‘»—
9- g 2- Brynmniive W tarbaxylié adid @ @xlidin 4~ flieiton Cardide4i@sal fand.
R 1R N I R
( Py r @]pydintldArey-6Rb Ok 28di(fRroidin93ylinethyl)-amide HCl salt.
6-(2- B]rpgﬁlo- phenyl) -g’?yl(lS?net(ﬁgrﬂesd?f ?r,]ylear% )n?)rflbﬁenylsgr%
no)-pyrido [2,3i- d] pyrimdine-7-carboxylic acid
(Byr r @l bebicBss2fay| et Aghhfaaiivél®f HEE Gahpoundntlcording to claim 1,
2- (3- Acet yl.am no- phenyl am no) - 6- ( 2- br ono- phenyl ) - pyrid
o [2, EP#'Pyri m di ne-7-carboxylic acid
(pyrrodyi dighvértitgnik Ridfike R LinHBE BAlpoundy of heReREESHrmula

for the n?nufacture of the conpound according to claim
r {19)

1, conp ng: (a) converting the sulfide group in
t he conpounds of the general formula 15 (Il1) Br N 20
MS NNO OH Br

NS

OH

formula (II),

into the corresponding sulfoxide group, which sulfoxide group is

(b) substituted by the respective anilines of formula (II-A)

NH,

formula (II-A)
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formu

gr oup,

WO b@4/0
formu
wher e
the c
(1v),
conve
am de
accor
conve
(c) i
of fo
38, f
of th

), into a pharmaceuticg|

i napp
ki nas

la (I'1), 25 into the correspondi ng sul f oxi de

whi ch sul foxide group is (b) substituted by
gapective anilines of forrmula (11-A) NHCTREP2004/003204
la (I'1-A) WO 2004/ 085436 PCT/ EP2004/ 003204 -75

in R2 has the neaning gi7gen in claim1l1l, to give
onpound of the general fornula (I\O formul a

N.aN-7 HN [=%)
WPF%P haas é@@e@?& BIVER i § AN “( 2V i fopgund of thae

gélferdl Yaimule (1V§ of fornula (1). 38. The process
dlng to claim 37, further conpri.sin
rting the primry am de derlvatpvgng%ﬁggned from
nto its corresponding 7-carbonitril derivative
roula (1). 10 39. The procgys aceording to claim
urther conprising: (e) convertai d conpound
e general formula (1), obta|neo gm (c) or ( d
: R Rsalt. 15 40. A
d for the treatmenf] of fa di yease nedi ated by an

ropriate actiyg am_lQH t yr osi ne
es, conpri sing Nini nNst er 0O a patient in

need thereof, a thergpeutically eff@ctive amount of a

38.

39.

40.

(c) converting the -COOH group in formula (IV) into an amide derivative

of formula (I).

The process according to claim 37, further comprising:
(d) converting the primary amide derivative obtained from (c) into its

corresponding 7-carbonitril derivative of formula (I).

The process according to claim 38, further comprising:
(e) converting said compound of the general formula (I), obtained from

(c¢)or(d), into a pharmaceutically acceptable salt.

A method for the treatment of a disease mediated by an inappropriate
activation of src family tyrosine kinases, comprising administering, to a

patient in need thereof, a therapeutically effective amount of a compound
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according to formulal Br NNNNRL R2 ( formula l
), 5 wherein R is -C(O-NHal kyl or -C(O-N(al kyl) 2i

wokioahsaBkyl groups are unsubstituted or subspat/BP®A4/003204

with at | east one substituent selected from-OH 10
-NH(al kyl); -N(alkyl)2i -NHA6€E(O) -alkyl;

-C(O-NHal kyl; -C(O-N(alkyl)2i 15 -C(O - NH2;

-0-al kyl: .. -heterocyclyl; -NH heterocyclyl;

- NH s?{?f%’%gﬁofmt‘%yl- S(0)2-NH2i and - S(O -al kyl ,
wherei n when said at | east one substituent contains an
al kyl group, the alkyl group is unsubstitued or
substituted with -OH 25 oBr<g -CN, WO

2004/ 085436 PCT/ EP2004/ 003204 -C(O-NH; -C (O
- NH het erocycl yl ;

(formulal),

wherein
R' s -C(O)-NH-alkyl or -C(O)-N(alkyl),, which alkyl groups are
unsubstituted or substituted with at least one substituent selected
from
-OH;
-NH(alkyl);
'N(alk)’l)z;
-NH-C(O)-alkyl;
-C(O)-NH-alkyl;
-C(0)-N(alkyl);
-C(O)-NH3;
-O-alkyl;
-heterocyclyl;
-NH-heterocyclyl;
-NH-S8(O),-alkyl;
-$(0),-NH,; and
-S(0O)-alkyl,
wherein when said at least one substituent contains an alkyl

group, the alkyl group is unsubstitued or substituted with -OH;

or a group
-CN;
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-C(O-NHNHC(O-NH2; or -C(O-NHNHC(O -al kyl, which
al kyl is unsubstituted or 5 substituted with

wo Nidgasdays ) ; or -N(al kyl)2; and R2 is hal ogep¢T/EP2004/003204

heterocyclyl; alkyl; -NHC(O)-alkyl;

-NH S(O) 2-al kyl; -(CH2)m Sc@y2- NH2; 15
-(CH2) m S(O) 2-N(al kyl )2i - (CH2) m S(0) 2- NH (al kyl ) ;
-0-al kyl; or -S(O)"-Oglllli |, wherein when R2 contains
an al kyl group, t [ é?’ group is 20 unsubstituted
or substituted by-G(OhNH-Ketabkydyl; - NHal kyl ; or

-N(al kyl)2i 25 mi r 6, nis 0, | or

2; and pharmceutiééQ)%Hélgééé{ék?}ﬁ%%ts thereof. 30

41. The net hod acaOjiNH-N8-C(@)-atk#) whidhedlleil s Gfs@bstituted or
di sease is cancer. WO 2004/.085436 PCT/ EP2004/ 003204

78 42. A phar mac¥SieEd Wiy ositi on conprising a
conpound of formula I  BiH(alkyl); or

-N(alkyl),; and

R} is halogen;
heterocyclyl;
alkyl;
-NH-C(0O)-alkyl;
_NH-S(0);-alkyl;
-(CH3)m-S(0),-NHy;
-(CH2)m-5(0).-N(alkyl);
(CHy)-S(0),-NH-(alkyl);
-O-alkyl; or
-S(O)y-alkyl,
wherein when R’ contains an alkyl group, the alkyl group is
unsubstituted or substituted by
-OH;
-O-alkyl;
-NH-alkyl; or
-N(alkyl)z;

m is 0,1,2,3,4,50r6;

n is 0,lor2;
and pharmaceutically acceptable salts thereof.

41. The method according to claim 40, wherein the disease is cancer.
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NNNNR R ( formulal ), 5 wherein R is
-C(O-NHal kyl or -C(O-N(al kyl')2i which al kyl groups
wW@e®4/08833abst i t ut ed or substituted with at | eaBtT/BPE®04/003204
substituent selected from-OH 10 -NH (al kyl);

-N(al kyl')2; -NHC(O -al kyl ;-78-C( O - NH al kyl ;
-C(O-N(alkyl)2; 15 -C(O-NH2; -0-al kyl;

- 4oy SRk iSRGV g Drleghi Bt Bty 20

| east one substituent contains an al kyl group, the
al kyl group is unsubstitued or substituted with -OH,

25 or a group -CN;, WO 2004/ B8 e~RCT/ EP2004/ 003204
M|
@ C(O -al kyl, which

-79- -C(O-NH2; -C(O-NH hetero
-C(O-NHNHC(O-NH2; .or -C(O)-
al kyl is unsubstityed

|
N/kN/

(formulal ),

wherein
R! s -C(O)-NH-alkyl or -C(O)-N(alkyl),, which alkyl groups are
unsubstituted or substituted with at least one substituent selected
from
-OH;
-NH(alkyl);
'N(alk}’l)z;
-NH-C(O)-alkyl;
-C(O)-NH-alkyl;
-C(O)-N(alkyl)z;
-C(O)-NHy;
-O-alkyl;
-heterocyclyl;
-NH-heterocyclyl;
-NH-S(O),-alkyl;
-5(0),-NH;; and
-$(0)-alkyl,
wherein when said at least one substituent contains an alkyl

group, the alkyl group is unsubstitued or substituted with -OH;

or a group
-CN;
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5 substituted with -NH(al kyl); or -N(alkyl)2; and R2
i s hal ogen; 10 heterocyclyl; alkyl; -NHCO)-alkyl;

wo Nid48§@pR- al kyl ; - (CH2) m S(O 2- NH2; 15 PCT/EP2004/003204

-(CH2) m S(O) 2- N(al kyl ) 2;  -( )m S(0) 2- NH (al kyl);

-0-alkyl; or -S(O"-alkyl, wherein when R2 contains
an al kyl group, the alkyl group is 20 unsubstituted
or substituted by -Q0H)-NH£ al kyl; -NHal kyl; or

or 2: Antl_phar race A PRAVPeBEeaEbhbl o sal ts thereof .

30 43. A nedi camentC(OMNHNHAQY AFHG orMr € conmpounds

o phatreceut feaHOR A D AR SR ok et o
medi canment accor disgbstitgte@ wathm 43 for the treatnent of

di seases nedi ated 35 byN%g : g:j\.ppr opriate activation
of src famly tyrosine K J> QD 2004/ 085436

PCT/ EP2004/ 003204 -80 4&(a116y1)5;351{d:anent according to
claim43 for the treatnment of cancer.
R* s halogen;
heterocyclyl;
alkyl;
-NH-C(O)-alkyl;
-NH-5(0);-alkyl;
-(CH2)m-$(0),-NHy;
-(CH2)m-S(0),-N(alkyl);
-(CHz)m-$(0),-NH-(alkyl);
-O-alkyl; or
-S(O)n-alkyl,
wherein when R2 contains an alkyl group, the alkyl group is
unsubstituted or substituted by
-OH;
-O-alkyl;
-NH-alkyl; or
-N(alkyl),;

m s 0,1,2,3,4,5 0r6;

n is 0,1o0r2;
and pharmaceutically acceptable salts thereof.

43. A medicament containing one or more compounds according to claim 1 as

active ingredients together with pharmaceuticaly acceptable adjuvants.

44. A medicament according to claim 43 for the treatment of diseases mediated

by an inappropriate activation of src family tyrosine kinases.
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46. The use of one or nore conpounds according to
claim1l as src famly tyrosine kinase inhibitors. 5

wd7Z004/08@m36se of one or nore conpounds accor di NECT/AP2004/003204

claim1 as cell signaling- regulating- and
anti-proliferating agents. 48p-The use of one or nore
conpounds according to claim1 for the treatnent of

10. cancer,. 49. The use of on re, nore conmpounds

B0 B thedicainent afarding i clpa 43 fasdbE HFgmenbpt cancer.

medi canents for the treatnent of diseases nedi ated by
an_in ropriate activation of src famly tyrosine )
A6iag LBE WPE fCOnerAE Tars SRR rASCoRINg £ ARgridas Src family
accor girognd Kingdeahtibitodsor the production of

medi canments for the inhibition of tunor growh. 51

The use of one ore nore conpounds according to claim1l

f @7. t iThe REOSEI6HE BN Mot caﬁq_Fgaﬂagz acmRdifig ftOclaiha as cell signaling-

treatment of cancey. ?%. The i nvention as hereinbefore
descr figatfting- and anti-proliferating agents.

48. The use of one or more compounds according to claim 1 for the treatment of

cancer.
49. The use of one ore more compounds according to claim 1 for the production
of medicaments for the treatment of diseases mediated by an inappropriate

activation of src family tyrosine kinases.

50. The use of one ore more compounds according to claim 1 for the production

of medicaments for the inhibition of tumor growth.

51. The use of one ore more compounds according to claim 1 for the production

of medicaments for the treatment of cancer.

52. The invention as hereinbefore described.



